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CHICAGO PNEUMATIC TOOL CO. 


COMPRESSOR BUILDERS 


. a FRANKLIN 


TYPE G 
DUPLEX STEAM. 





We manufacture FRANKLIN COMPRESSORS in 100 styles and 
sizes to meet all requirements. We are now doubling our 
manufacturing capacity to meet the growing demand for these 
machines. Secure our specifications and prices before placing 
your orders. 














LIDGERWOOD M’F’G CO., 






Philadelphia. 96 Liberty Street, or 
Cleveland, O. New York. New Orleans. 
STANDARD 
; Cableways, 
High-Speed sage 
Hoisting ponstang 
P AND 
Engines. 
Built on the x Conveying 
Duplicate Says BRD 12 a ; 
Part System. ee Devices, 


——<<—_" Sere 
For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. ‘ 

















Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery 
Propelled by Compressed Air 





Office and Salesroom, No. 59 Water St., New York, U.S. A. 





Cable Address: London Office : Sole Agents for Scotland: 
‘* LUBROLEINE.”’ 3 MITRE STREET JOHN MACDONALD & SON 
ALDGATE, LONDON, E. C. GLASGOW, SCOTLAND 


























COMPRESSED AIR. I 


THE NEW 


IMPERIAL 


Powerful duplex compressors with a central fly- 
wheel and a heavy, solid sub-base. Meyer or Cor- 
liss steam valves. Positive Corliss inlet and 
direct-lift discharge valves. The most compact 
compressor made, with a greater air capacity per 
unit floor space than any other type. 


INGERSOLL-RAND CO. 


11 BROADWAY, NEW YORK 


CHICAGO, ILL. PHILADELPHIA, PA. ST. LOUIS, MO. 
CLEVELAND, O. HOUGHTON, MICH. Et PASO, TEX. 
PITTSBURG, PA. MEXICO CITY, MEX. BOSTON, MASS. 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 
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MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large numbe1 of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

PECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


saves HK, PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. 


i i i i i ee i i 0 ee se ee ee ee ee ie eo 


Er Ee HES EOE OE? OEP El OE? OE? OE El OE OE Oye eg ge a” OE? ee” PS” Og” SE" OEP Og gs” SE 


©. 2... .B, 2. B.2, Be Bn Be Ra cReckecke BeckecBe che chececkecBe che BocBecBe Be checBecke Becks cBe obs Se cBooke 





a ee ee 
= 


Be oE> Eo E> E+ E+ Ee ob ok E> 


& 











EST. 1856 WEEKLY 





A Journal of Transportation, Engineering and Railroad News 


THE RECOGNIZED LEADING RAILROAD PAPER 


Amongst Railroad Officers—the men that buy—the 
circulation of the RAILROAD GAZETTE is greater 
than the combined circulation of all other Railroad 
papers. It covers all departments. 





Advertising rates on Application 








Subscription $5.00 a year Sample Copy free 


NEW YORK LONDON CHICAGO 
83 Fulton Street. Queen Anne’s Chambers. Old Colony Bldg. 
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Leads and Holders 








Using more colored leads than any 
other business house in the world, 
and unable to find a lead-holder 
that would hold and keep on 
holding, we invented one with a 
positive stop, no provoking clutch. 
It has stood the test of a dozen 
years’ constant use; it doesn't 
wear out; the lead can’t work 
back ; it is a double-ender; it is 
perfection for editing copy, check- 
ing, etc. We mail it for 25 cents, 
loaded with two leads. We sell 
black, blue, green, yellow and red 
leads for $5.00 a gross, 50 cents a 
dozen, 5 cents a piece—made for 
us, 3 inches long, the best quality 
we can get. Stamps acceptable. 


Luce’s Press Clipping Bureau 


26 Vesey St., New York 
68 Devonshire St., Boston 




















ELECTRIC AND BELT-DRIVEN 
AIR COMPRESSORS 


CURTIS & CO. MFG. CO., St. Louis, Mo. 


AIR HOISTS and ELEVATORS 
HAND AND PNEUMATIC CRANES 





LIST OF AGENTS: 


A. E. Hoermann, 261 Broadway, N 

The Strong,Carlisle & HammondCo. ; rr 0. 
Baird Machiner fag Pittsburgh, Pa. 

Hill, Clarke & , Boston, Mass. 











‘THE only publication in the 
world devoted exclusively 
to the boiler-making industry is 
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Subscription 
Price, 
$1.00 

per year 
Domestic 


$1.50 Foreign 
Sample Copies Free 
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BOILER MAKER 


17 Battery Place 


NEW YORK CITY 
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“COMPRESSED AIR” 


Published Monthly. 


This is the only publication devoted to the useful applications of compressed 
alr, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SU’ -CRIPTION. 


United States, Canada and Mexico, : : , per year, $1.00 

All other Countries, . ; . ‘ I.50 

Single Copies, ; ; . : ° ° ‘ ‘ IO 
LIST OF BOOKS ON COMPRESSED AIR. 

Volume No. 10, ‘‘ Compressed Air,” 4 ; . cloth, 2.00 


March, 1905—February, 1906, cattnitee, The twelve numbers of 
a Compressed Air,” which make up a summary of a year’s events, includ- 
ing descriptions of important compressed air installations and applications, 
all well i!lustrated with fine half-tone engravings and line cuts. 


“Compressed Air Information,” Edited by W. L. Saunders, ° . cloth, 5.00 
A Cyclopedia containing Practical Papers on the Production, ‘T'ransmission and 
Use of Compressed Air 
** Pumping by Compressed Air,’’ by Edward A. Rix, . = ‘. 75 
A practical treatise on this subject, containing valuable iieitaiilian with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
“ Compressed Air,’ by Frank Richards, ‘ je - cloth, 2.50 
Contains practical information upon air compression ‘al the transmission and 
application of compressed air. 
“Liquid Air and the Liquefaction of Gases,’ by Prof. T.O°’Conor Sloane, 350 pages, 2.50 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. RK. S., M. Inst. C. E., Emeritus Professor of Engineering i in 
University College, London. The Transmission and Distribution of Power 
from os Station by Compressed Air, wd William viaiarn Unwin, B. 
8. C., F. R. 8., M. Inst. C.E., ° ° ° ° - 50 


** Electrician’s Handy Book,’ by Prof. T. O’Conor Sloane, 800 pages, . leather, 3.50 


A practical hand-book on electrical work for the engineer and non-technical 
man. 


*“*Mechanics of Air Machinery,” by Julius Weisbach and Gustav Hermann, 
cloth, 3.75 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., -50 


**Tunneling,”” a uy treatise, by Charles Prelini, C. E. elaine additions by 
Charles 8. Hill, C. E. 150 diagrams and illustrations, ‘ = cloth, 3.00 


“*'Transmission of Power by Fluid Pressure,” by Wm. Donaldson,M. A. cloth, 2.25 
(M. Inst. C. E.) 


*“*Modern Machine Shop enennienrene Sypment was Saag, = hai Oscar 
E. Perrigo, M. E. ° 5.00 


Forwarded catheniae on receipt of price. 


“COMPRESSED AIR,’’ 1 sroapway, NEW vorK. 
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Commercial Law 


TAUGHT BY MAIL 


No business man can afford to be without 
the information contained in the 1. C. 8. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks, debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 


The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form. 
They can be obtained with or without the privi- 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 1182, Scranton, Pa. 





The Injector Sand Blast 


For Cleaning Castings, Structural Steel and 


Made by C. 


ork, etc. 
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WRITE FOR CIRCULAR 





1905 MODEL 
DRUCHLIEB 
132 Reade Street, New York 




















LEAKS 

Only 15 per cent. of the energy of a ton of coal 
burned under a steam boiler is converted into 
power. The other 85 per cent. is paid for, but lost. 

Mr. Businessman—how much of the real power 
of your business engine is lost through overlooked 
leaks, opportunities to sell that you never even 
heard about ? 


Press Clippings 

will save you much of this lost business energy. 
They will stop up the selling leaks, open up new 
markets for your goods and find you buyers whom 
you would never hear about in any other way. 
They will place before you every scrap of informa- 
tion printed in this country pertaining to your 
line of business and give it to you from day to day 
while it is fresh and valuable and before your 
competitors have even heard of it. 


The International Press Clipping Bureau, 


the largest press clipping bureau in the world, will 
send you everything printed in every newspaper, 
magazine or trade am in the country, on any 
subject you may select. 
his Bureau reads and clips 55,000 papers 
and other periodicals each month, and even 
ifyou are now a subscriber to some other 
clipping bureau, it will pay you_to inves- 
tigate our superior service. Write for 
our book about Press Clippings and our 
Daily Business Reports and how they may be 
applied to your _—_ We will send it to 
ou free and will also po you a special 
argain rate for a trial month, if you will 
name the subject. Address 


International Press Clipping Bureau, 


108 Boyce Building, Chicago, Illinois, U.8.A. 





ANY MAN 


mechanically inclined, knows the advantage 
and necessity of keeping himself well in- 
formed as to the progress which is bein 
made continually in the machinery world. 
Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this prog- 
ress. It is well illustrated and interestingly 
written, and costs but $1.00 per year. Single 
copies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us 
his subscription at once, so that he may take 
advantage of our liberal offer. 

Send us $1.00, and we will send you 
Modern Machinery for one year, and 


we will also send you, free of all charges, one 
of our Improved Gravity Stylo Pens, an im- 
provement over the ordinary fountain pen. 


-»- SUBSGRIBE AT ONCE... 








Modern Machinery Pub. Co. 
~ 816 Security Building, Chicago, Ill. ’ 
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Devoted exclusively to Engineering as 
applied to Marine work is Marine 


Engineering Compressed Air. 


TERMS OF SUBSCRIPTION 
Per Year Per Copy 


United States, Canada and Mexico, $2.00 20cents 
Other Countries in Postal Union, 2.50 25 cents of Compressed Air. 


SAMPLE COPY FREE By FRANK RICHARDS. 12mo, cloth, $1.50 


] 

j 
MARINE ENGINEERING John Wiley & Sons, New York. 
17 Battery Place, NEW YORK, U.S.A. ]$ 


Practical information upon Air-Compression 
and the Transmission and Application 
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WHEN BUYING MACHINERY 


Use the Lists in Our 


BUYERS’ GUIDE, containing 1287 HEADINGS 
and 1100 NAMES of leading manufacturers 


and contracting concerns in about 250 pages. 
— 
The GUIDE is 15c., or with sample copy of ENGINEERING NEWS, 25c., stamps or coin 


Don’t delay, as its use will save you time 


ENGINEERING NEWS 
220 Broadway 
NEW YORK, N. Y. 
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The Slogan of the Cameron, ‘‘ CHARACTER: The Grandest Thing’’ 


| CAMERON PUMPS 














Will stand any amount of rough usage, and often 
solve pumping problems when other pumps fail 
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Penlan Slate Company 


(incoRPORATED) 


Buckingham Virginia Roofing Slate 









PENLAN, BUCKINGHAM CoO., VA., Jan. 16, 19(16 


A. S. CAMERON STEAM PUMP WORKS, 
NEw YORK, N. Y. 


Gentlemen :—Our Cameron Pump, Size No. 10-A, 27150, 
| was caught recently in a cave-in and flood at our quarry 
| and knocked from the bench some 15 or 18 feet from 
a bottom of the quarry, and buried under several tons of 
rock and muck. 








We have to-day gotten it out, and to our complete 
surprise find that the only thing broken is the discharge 
| flange. 
This experience only strengthens our high apprecia- 
tion of the Cameron Pump. 


Yours truly, 
PENLAN SLATE COMPANY 
W. R. ROOT, Pres. 


NoTE. —The flange referred to was a loose flange and 
not a part of the main casting, hence quickly renewed. 


~“©©~ 











= gf 
Photo taken after the wreckage had been 
cleared away from the Pump. 


In a Cameron Pump, there are no exposed working 
parts to become bent, broken, or out of alignment. 
Nothing at all delicate. It is a pump made for ser- 
vice, and it will give the very best kind of service. 


Our Catalog **K®® is profitable reading. We shall be glad to send you one. 


A. S. Cameron Steam Pump Works 


Foot of East 23d Street NEW YORK 























CHICAGO 


Is now Issuing an Exclusive Series of Articles by Experts: 





These feature articles cover such sub- 
jects, already arranged for, as “‘ Water 
Purification,”’ “Business Engineering,’ 
‘Sewage Disposal,” “Municipal Water 
System,” “Railway Examinations and 
Construction,” “ Obstruction to Light,’’ 
*¢ Steam and Electric Railways,’’ “‘Com- 
pressed Air,” “ Power Transmission,’ 
“ Heating and Ventilating,” “Hydraulic 
Power,” “Concrete-Steel Construction.’’ 
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of manufacturers furnishing engineering products throughout 
the country. He now has in hand statistical material from 
over fifty of the most important factories in this country. 


It-is high time to send an order for a year’s subscription. 


COMPRESSED AIR. 


ENGINEERING WORLD 





Im the March Issue, was Richard C. 
Huston’s Report of Street Paving in Ninety- 
Five Cities, 


In the April Issue, are John N. 
McClintock’s Three Companion Articles on 
‘* Water Purification,” ‘‘ Sanitation of Cities,’’ 
and ‘Effect of Sewage on Fresh Water.’ 
Mr. McClintock is President of the American 
Water Purification Company and a Civil and 
Sanitary Engineer of national reputation. 


In the May Issue, the Editor will pub- 
lish his data from investigation in 





In Future Issues, during 1906, other features will be announced and published as soon as they 
are prepared. Arrangements, already concluded, guarantee their issuance. 


$1.CO per annum. 











AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST 
IMPROVEMENTS 
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ROCK DRILLS 
McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCITY 
WESTERN REPRESENTATIVES : 


CONTRACTORS’ SUPPLY & EQUIPMENT CO. 
232 FIFTH AVE., CHICAGO 





Do You Want to Reach 
the Users of Com- 
pressed Air? 


HERE IS THE 
OPPORTUNITY 


Every Reader of “Compressed 
Air” is Interested in 
that Subject. 


cAdvertising Rates on Application 


“COMPRESSED AIR,” 


li Broadway, 
NEW YORK. 
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“Compressed Air,” 


OR 


THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATIONS OF COMPRESSED AIR. 





W. LL. SAUNDERS, - - Editor and Proprietor 
Cc. B. MORSE, - - - _Managing Editor 
7.5. G0rtrERO, - -. - - Treasurer 





Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50 a year. Single copies, 10 cents. 








Advertising rates furnished on application. 








We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, II Broadway, New York. 

London Office, 114 Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 





Entered as sonnet Class “Matter at the New York, 
. Y., Post Office. 
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Editorial Announcement. 


Commencing with the May issue, Com- 
PRESSED AIR will be published hereafter by 
The ,Kobbe Company, New York. Tlie 
ever increasing uses to which compressed 
air is being put, and the important place 
it holds in hundreds of industries to-day 
have made it imperative that CoMPRESSE) 
Arr, for ten years the leading—in fact, the 
only—periodical exclusively to 
this subject, be correspondingly enlarged 
and broadened to keep pace with the 
progress of pneumatics in general, for 
which it stands sponsor. 


devoted 


The form of the paper will be changed, 
in that its size will be 7 by 10 inches, and 
there will be other radical improvements, 
so that ComprRESSED AiR, in outward form, 
will be on a level with the best printed 
and illustrated magazines now published. 

Mr. W. L. Saunders will still remain as 
Editor-in-Chief. Mr. W. R. Hulbert, 
M. E., well fitted, both as a theoretical 
and practical engineer, will be managing 
editor. 


Contributions and correspondence from 
those interested in the uses and develop- 
ment of compressed air for industrial 
purposes will be gladly received and made 
use of if acceptable, and requests for in- 
formation will be given prompt and 
courteous attention. 

To those of our readers who bind their 
copies of CompressEep Arr, we make the 
following suggestion: That they include 
among their copies for the year 1904-1905 
the issues of March and April; these lat- 
ter issues really belong to the year 1905- 
1906, but as ComMpresseD AIR appears in 
enlarged form with its issue of May, it 
might not be expedient to bind them with 
the larger copies. 





The “Air Man’s’’ Point of View. 

It is a great mistake in the initial in- 
stallation of a compressed air plant to 
provide only for the immediate needs of 
the establishment. Jt might be set down 
as a rule without exception that once air 
tools are used in a shop, the demand for 
their services will increase. Unless 
there is something radically wrong in the 
construction and operation, they will 
prove their ability as time and money 
savers. When it is demonstrated that the 
first equipment of tools will not supply 
the demands, additions are bound to 
come. As a result more air will be 
If the compressor and the piping 
system were not originally designed to 
meet the increased needs it means a dis- 
tinct loss which, with a little foresight, 
might have been avoided. An air com- 
pressor continually operated with an 
overload, cannot be economical. The 
best compressor will meet such demand 
for a time, but it is going to save money 
to put in a larger compressor rather than 
run one constantly above its rated capac- 
ity. An insufficient piping system means 
a reduction in the air pressure, with con- 


needed. 
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sequent injury to the effectiveness of the 
tools in operation. 

The day when the installation of a com- 
pressed air plant in the factory, machine 
shop or foundry was an experiment, ha's 
passed. If proper attention is given to 
the selection of the most suitable equip- 
ment and its proper installation, there 
need be no guess-work as to the increase 
in the demands for that form of power 
in the future and consequent increase in 
output of your plant. 

In addition to the natural growth of 
the plant, experience has proven that as 
soon as the compressor has been installed 
the air can be used to advantage, and with 
economy, in a variety of ways which were 
not considered at first. While none of 
these may be important enough singly to 
have made the first installation of such 
a plant desirable, they are of sufficient 
importance to make it advantageous to 
supply the air needed, after once the in- 
stallation is made. Such uses are likely 
to develop in the course of time, and 
failure to care for them will mean a loss 
of small but valuable economies. 

It is a fact that too little attention is 
given to the installation of a compressed 
air equipment. When a manufacturer 
plans his factory, his power plant is a 
very important consideration. He looks 
into the subject deeply and considers the 
merits of engines, boilers and the like, 
with a view to meeting his own par- 
ticular conditions. The same care should 
be taken in the selection of the air com- 
pressor, the arrangement of the piping 
system and the choice of the attendant 
pneumatic machinery. Too many shop 
men put the compressor away in a corner, 
connect it with a few hundred feet of 
pipe, and trust to willing but inexperi- 
enced hands to develop it into~- an 
economical part of the shop system. 
Compressors can be operated by men 
without experience, and it is by no means 
essential that a corps of practised oper- 


ators with pneumatic tools be engaged in 
their shop. You cannot, however, expect 
economical results unless there is proper 
care for the compressor and the devices 
which utilize the compressed air. 

This development of the use of com- 
pressed air has brought to the fore a 
class of skilled mechanics, who for the 
want of a better title, may be called “air 
men.” Their experience and training has 
taught them to look after the various de- 
tails of the compressed air plant, and to 
get the best out of it that is possible. 
Their point of view is an interesting one. 
We are publishing in this issue an article 
written by one of these men, who has 
had much experience in this field and 
whose ideas will be read with interest, 
not only by his fellow workers, but by 
the makers of compressed air machinery 
and the manufacturers who use _ its 
machinery. 





The “Air Man’s’’ Point of View. 





BY THE “ AIR MAN.” 





It may not be uninteresting to look at 
the pneumatic end of up-to-date manu- 
facturing establishments from the point 
of view of the air-man, who is more or 
less in charge of air service and tools 
and is held responsible for almost every 
shortcoming; being in many cases the 
long-suffering victim of circumstances en- 
tirely beyond his control. 

He is a kind of a buffer between the 
compressors and the workmen, gets the 
knocks on both sides; and if not of some 
capacity, great patience and inexhaustible 
interest in his work, is quite likely to be 
put down and out without recourse. 

His duties in different establishments 
in the same line of business probably vary 
more than those of almost any other posi- 
tion, partly because the managers of the 
business have no special knowledge of air 
and its application, and no time to acquire 
the same, and partly because few men 
have had opportunities to perfect them- 
selves so as to satisfactorily perform all 
duties that should be theirs. 

The management may add the air-plant 
to their establishment because competi- 
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tors have by its use attained results other- 
wise impossible. . 

Having decided to install a plant, they 
select one recommended by their friends, 
or used by their competitors, or the quick- 
est, or the cheapest attainable; let their 
piper—who, very likely, never saw an air- 
plant—plan and install pipe lines for dis- 
tribution and in a comparatively short 
tifhe learn that instead of a dozen or so 
of tools, they could economically use fifty 
—not to mention the other uses, more or 
less legitimate, that are always being 
made of air wherever available—and that 
both compressor and pipe lines should be 
double or treble the capacity which was 
at first deemed ample. 

Perhaps they do not at once appoint 
an air-man, but add the responsibility of 
running and caring for the compressors 
to the other duties of the engineer, who 
has already enough to look after without 
having to care for a kind of power in 
which he is totally inexperienced. 


The distributing lines are sometimes 
under the care of the piper, sometimes 
under the direction of the engineer, and 
the connections to the tools are every- 
body’s business. 


When a pneumatic tool gives out it is 
sent to the tool room and the first avail- 
able man is directed to fix it up. As time 
goes on first one man, then another, will 
work on air tools until all Sre expected 
to be competent in that line with an actual 
experience of perhaps days, where months 
would not be too much to make an expert. 

Hose; not the especial care of any per- 
son will rapidly deteriorate, and it is no 
uncommon thing for oil to be put into 
hose to be driven through it to the tool. 
It should be needless to say that such 
practice, besides being wasteful, will soon 
destroy hose, besides sending dirt with 
the oil through the tools to their serious 
injury. 

Finding at length that air power is ex- 
pensive, the manager selects from his 
force a man whom he knows to be faith- 
ful and directs him to assume care; some- 
times of the tools or hose only, sometimes 
of tools and hose, sometimes of tools, hose 
and pipe lines, and sometimes of the whole 
plant, and so a new air man is born. If 
he is intelligently efficient, a long stride 
has been taken, and results that will be 
appreciated by the management will soon 
appear. 

In a case somewhat similar to the above 
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I was appointed air man on a plant of 
about 150 miscellaneous tools on ship 
work. We now have nearly 600. At that 
time the distribution, with the exception 
of 1,500 feet of 5-inch main, was all 
through 2-inch lines varying in length 
from 300 to 1,300 feet, and as the initial 
pressure of I00 pounds had sometimes 
been found to fall below 30 on ships, new 
compressors had been contracted for. 

Having pronounced ideas on the growth 
of air plants, I suggested at least 6-inch 
pipe for mains to the water front, and 4- 
inch distributing mains; was listened to 
with attention and, I presume, was 
thought a visionary or crank. At all 
events, there was no move for improve- 
ment till after the new compressors were 
installed, which did not materially change 
existing conditions. 

The manager, having occasion to visit 
some establishments of a similar charac- 
ter, returned and allowed everything I had 
suggested and contracted for more com- 
pressors to bring our capacity up to 4,000 
feet instead of the 1,500 feet originaly be- 
lieved to be all that would ever be re- 
quired. At the same time machine tools 
were purchased and a small shop placed 
in my charge for the repairing of hose, 
pneumatic tools and appliances. 

In laying the new mains the same at- 
tention was given to inclining the pipes 
for drainage that would be given to steam, 
and traps were installed at the low points 
that automatically eject condensed water 
and are, in my opinion, preferable to after- 
coolers, because after-coolers may not re- 
duce the temperature to that of the outer 
air and may thus allow uncondensed 
water to pass, while traps placed four or 
five hundred feet from the compressor are 
very effective. These traps should be pro- 
tected from frost and, if continuous 
freezing weather exists for a week or 
more, I have made it a practice to heat 
them once in three or four days to make 
sure that the passing air—which may be 
below freezing temperature—shall not 
form ice in them. 


The method of heating traps varies with 
conditions, but I find good results from 
placing them so that they can be sub- 
merged in hot water that can be drained 
off when cool. This measure is simply 
precautionary and I cannot vouch for its 
necessity. 


Some pneumatic tools are provided with 
air strainers designed to keep grit or 
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scale from entering the working parts, 
but many are not, and many more are 
provided with ostensible strainers that are 
of no practical value, being so small as to 
clog quickly, and usually constructed with 
wire gauze that sooner or later breaks and 
enters the tools, causing as much damage 
as they are designed to prevent. 

Our method is to lead lines of 114-inch 
hose to the vicinity of the work and to 
connect on the end of this hose manifold 
outlets mounted on an enlarged chamber 
across which is stretched a diaphragm of 
bunting. Bunting makes an efficient and 
lasting strainer and can be very cheaply 
maintained. 


For fixed shop connections, a different 
form of manifold is constructed, but it 
also contains the bunting strainer, which, 
in most cases, lasts about two years before 
needing renewal. 


Carrying 100 pounds pressure, we can 
supply 15 miscellaneous tools or 30 scal- 
ing hammers from each 1%-inch hose, 
and if the workmen follow iristructions 
and blow out the small hose before con- 
necting tools, nothing more harmful than 
rubber will ever enter a tool. 

We had a good deal of difficulty in 
finding the best 34-inch hose adapted to 
our work, and have now decided that a 
marline-woven covered hose is the most 
satisfactory as well as the most economi- 
cal in the end, as the marline protects the 
outside of the hose from the action of the 
weather, the hose is lighter and more 
pliable and—if the condition of the hose 
seems to warrant it—broken places in the 
covering can be served so as to be nearly 
equal to new. 

Certain specifications have been made 
regarding our hose that are, I believe, not 
usual with purchasers, but the hose as 
now received certainly wears longer than 
any previous purchases, 

We require that marline-woven air hose 
shall stand a hydrostatic test of 500 
pounds and that the covering shall ex- 
tend from coupling to coupling, as this 
gives support to the weakest part of the 
hose, which is that covering the end of the 
coupling sleeve. It is obvious that coup- 
ling clamps must be applied outside of the 
covering, and some hose manufacturers 
refuse to do this, claiming that clamps 
cannot be safely applied in this way. But 


our answer is that we had successfully 
practised this method for more than a 
year in our repairs before asking it of 
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the manufacturers, and we have purchased 
thousands’ of feet of hose fitted in this 
manner. 

It should be stated that we use a hose 
clamp of our own design for repairs, that 
is made in three parts and drawn to- 
gether by three bolts, which I believe to 
be preferable to those furnished by any 
manufacturer. We use nothing but 
screwed couplings, and by screwing the 
male thread of the 34-inch hose into the 
valve on the manifold and making a spe- 
cial fitting for connecting the leaders— 
which are 6 or 8 feet of 7-16-inch hose 
leading from the 34-inch hose to the tool 
—to the female end, we reduce the neces- 
sary number of joints to the minimum. 

We also use leather for all gaskets, 
and in the purchase of valves select those 
of such design that when they become 
leaky the original seat can be replaced 
with leather. 

We have valves perfectly air-tight that 
were fitted with leather seats more than 
two years ago and never renewed. 





Hydraulic Compressed Air in Connecticut.* 





The use of compressed air for the de- 
velopment and transmission of power is 
very old. On the walls of a tomb in 
Egypt, there’ is a representation of two 
men standing on leather bags of air, alter- 
nately pressing them down with their feet, 
to produce a blast for a furnace. The an- 
cients used compressed air in blow guns, 
in forming jets for fountains, in blasts for 
forges, and for other purposes. Papin 
used compressed air for forwarding pack- 
ages, in tubes, two hundred years ago in 
France. It has long been used in diving- 
bells and in tunneling. Brunel used it in 
tunneling under the Thames in 1825. In 
1849 compression was proposed to be per- 
formed in stages, with inter-coolers be- 
tween each stage, to get 750 pounds press- 
ure for locomotives. 

_The first successful use of compressed 
air for the transmission of power, as now 
known and used, was at the Mt. Cenis 
tunnel in 1861, where air was compressed 
to five atmospheres by two methods, one 
being by pumps or rams in which water 
was the piston, but though the air came in 





_* A paper read by J. Herbert Shedd, Consulting En- 
gineer, Providence, R. I., before the March, 1905, 
a of the New England Water Works Associa- 
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contact with the water, it was only slightly 
cooled, at the surface of the water and 
around the walls of the cylinders. 

About 1870, at Vienna, and later in 
Paris, a system was installed for working 
and regulating a great number of clocks 
by the use of compressed air from a cen- 
tral station. This soon developed into an 
extremely important system of power 
transmission. Paris now has great com- 
pressor plants supplying 25,000 horse- 
power, and more than 50 miles of dis- 
tribution pipes, supplying air at 75 pounds 
pressure to thousands of customers, who 
use it for every purpose, from cooling 
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smaller, under a given pressure, than the 
same amount of air would occupy if al- 
lowed to retain the heat caused by com- 
pression. Then again, if the compressed 
air is heated just as it enters the engine, 
the volume will be much increased, while 
the same pressure is maintained. The 
economy in using coal for developing 
power in this way is so great that four or 
five times as much power can be secured 
from a pound of coal, through reheating 
the air, as can be secured through making 
steam. The reason for this is chiefly that 
a great portion of the heat of the coal is 
absorbed, and becomes latent and inef- 





FIG, I. 


beer or dusting furniture, to running elec- 
tric light dynamos. A little stove, with 
a common kerosene lamp, is used to heat 
the air before use in the small motors. 
The motors in use range in size from one- 
tenth of a horse-power to 150 horse- 
power, most of them being less than one 
horse-power. They are started or stopped 
by simply opening or closing a valve. 
The cooling of the air while it is be- 
ing compressed, and reheating it for use 
in engines, are matters of great import- 
ance. If the air is cooled as it is being 
compressed, the volume will be much 


fective, in turning water from the fluid to 
the gaseous form in making steam power, 
and no such loss occurs in expanding the 
air and so increasing its power. It is 
feasible to increase the power of an air 
engine fifty per cent., by such reheating of 
the air. 

The method of compressing air by en- 
training it in water, and causing it to 
pass down in the water to a great depth, 
so that it is subjected to a great weight of 
this incompressible fluid, is an ideal one. 
In this way the air is compressed isother- 
mally, the heat of compression being ab- 
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sorbed steadily by the surrounding water, 
and the air is, therefore, delivered to the 
pipe line as cool as the water through 
which it has passed. The compressed air 
is also drier, or will be when used in the 
motor, than the atmospheric air from 
which it was withdrawn. This comes 
from the fact that the surrounding water 
absorbs the moisture precipitated from the 
air as its capacity to hold water is dimin- 
ished under compression. <A dry, cool 
air is thus secured for the distribution 
system, comparatively free from the dan- 
ger of freezing on its way to the motor, or 
on its expansion in or from the motor. 
Where there is no moisture to freeze, 
there is no freezing. 


I have been asked to describe to you, 
briefly, some of the features of a recent 
installation of a plant for the hydraulic 
compression of air, to be transmitted a 
few miles for use in the development of 
power. This plant is on the Quinebaug 
River, just above its junction with the 
Shetucket River in Connecticut, and 
alongside the track of the Norwich & 
Worcester Railroad, near the point where 
the track passes through a tunnel; which 
fact has given the name of the tunnel 
privilege to the falls which have been 
utilized by the establishment of this plant. 
At this point the river passes through a 
narrow, rocky gorge, and to utilize the 
full fall available, the surface of the water 
above the dam must be brought within a 
few feet of the level of the track. This 
condition made necessary the adoption of 
devices for limiting the height to which 
flood water would rise over the proposed 
dam, so as not to overflow the railroad 
track. For this purpose the length of 
overflow on the dam was increased, so 
far as practicable, by laying the plan of 
the dam somewhat in the form of the let- 
ter Z, thus about doubling the length of 
the overflow of the dam, and of course, 
correspondingly decreasing the thickness 
of the sheet of freshet water passing over 
it. Another device consisted in the es- 
tablishment of automatic flashboards, so 
designed that with the water at the normal 
stage of the river, the flashboards would 
retain their position and hold the water 
to the full allowable height, but upon the 
increase in the discharge of the river, and 
consequent rise of the surface above the 
level of the flashboards, they would turn 
to a nearly horizontal position and so 
open a passage for the water to a level 


between three and four feet lower than 
the top of the flashboards when in their 
normal positions. 

In the plan, Fig. 1, the positions of the 
screen, gates, and compressor tank are to 
be seen upon the left bank of the river. 
The shore and the bed of the river at 
this point are of ledge, but the bed of the 
stream had been filled in places to a con- 
siderable depth by bowlders unattached, 
though compactly placed, and it was not 
considered safe to form the dam upon any 
other material than the solid ledge in 
place. Laborious and expensive excava- 
tion was necessary in some places to un- 
cover the ledge, and at points excavation 
was made considerably below the sea level. 

To protect the men from inundation by 
the water in the river, coffer dams were 
erected, covering successively different 
portions of the excavation, and these cof- 
fer dams were generally formed of square- 
edged planks, set vertically and supported 
by timber cribs. 


The dam is formed of what is called 
Cyclopean concrete, consisting of Port- 
land cement mortar with stone, gravel, 
and sand of varying sizes up to those as 
heavy as could be handled by the derrick. 
These materials were so mixed that no 
two pieces of large size would touch each 
other, but every piece was surrounded and 
encased in materials of less size down to 
the fine powder of the Portland cement. 
These materials were so piaced as to 
form a dam of the necessary stability, and 
the form of section for this purpose, as 
adopted, is shown in Fig. 2. 

The materials, while the cement was set- 
ting, were held in position by forms of 
plank set to enclose the dam and removed 
when the mortar had set sufficiently for 
that purpose. The positions of some of 
these enclosing forms, together with the 
character of materials used, may be seen 
in Fig. 2. 

When the concrete structure had ar- 
rived at a sufficient elevation to form the 
floor of the inlet to the compressor, the 
surface was carefully leveled and floated 
and troweled to the right elevation. This 
was at the lower end of the dam on the 
left bank of the river. 

It was necessary to control the access of 
water from the river to the head tank of 
the compressor, and for this purpose sub- 
stantial mill gates were used. These 
gates control three openings, eleven feet 
wide and eleven feet high each. These 
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gates can be operated by a small water 
wheel set in the head wall of the dam. 

In constructing the dam it was neces- 
sary to put it in in sections, so that the 
river might be diverted and _ passed 
through or over one section while another 
section was being constructed. In making 
a junction of a new section with one 
which had been previously built, care was 
taken to lock the two together as securely 
as possible to obtain a tight connection 
and one which would have the greatest 
available strength. The surface of a sec- 
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tion, partially constructed, at one end 
of an angle in the dam, and where prep- 
arations were making to begin the con- 
struction of a new section, is shown in 

1g. ° 

The flashboards, designed to open and 
furnish additional opportunity for storm 
water to escape, are substantial structures, 
formed of white oak and steel, in sections 
six feet in length and three feet seven 
inches in height. Efforts have long been 
made to construct automatic, or movable 
dams, which would open when the quan- 
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tity of water flowing in the river required 
it, and would, of themselves, close again 
when the water in the river had returned 
to a safe level. Nearly seventy years ago 
a dam was formed of a series of shut- 
ters, in France, with the axis so placed 
that the pressure of water above and be- 
low would be equal when the level of 
water in the pond stood at the top of the 
flashboards; that is, the axis was one- 
third the height above the bottom of the 
flashboards. When the water rose above 
this point, the pressure became unequal 





When 


and was greatest above’ the axis. 
the dam opened and relieved the pond, it 
was found that the dam would not set it- 
self up against the stream, after having 
once opened, and therefore the automatic 
action sought for had not been accom- 


plished. In the present instance the 
flashboards are so hung that they do 
automatically, and gradually, open and 
close as the water rises above the crest 
or falls to a level with it. Some details 
of these flashboards are shown in Fig. 3, 
and a view of the top of the dam with 

















3984 


tlashboards wedged in various positions 
is shown in Fig. 6. When the water in 
the pond is at its normal level, and the 
flashboards are in their normal positions, 
the point of bearing on the axis is at one- 
third the height of the flashboards above 
the bottom, or at the centre of the press- 
ure of the water. The lower portion of 
the flashboard is so weighted that the 
centre of gravity of the moving parts is 
below the point of bearing, and up- 
stream from the perpendicular line drawn 
through the point of bearing. The flash- 
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changes, the flashboard assumes a new 
position, either wider or less open, as the 
quantity of water continues to increase or 
decrease. This result arises from a com- 
bination of overbalancing weight, in the 
lower part of the flashboard, aided by an 
equalization of the areas above and below 
the point of bearing, on which the forces, 
caused by the moving water, act when the 
dam is open. The device is simple and 
massive. The frames on which the hang- 
ers roll and to which they are confined 
are well anchored to the masonry and are 














FIG. 3. 


board is hung on a rolling hanger, con- 
fined in place, having such a form that as 
the height of water against the dam in- 
creases and tips the flashboard, the resist- 
ing point of the flashboard rises to meet 
the new centre of pressure and the re- 
sultant forces produced by the moving 
water. In its new position, the resistance 
of the flashboard to motion, and the forces 
tending to move it, are in equilibrium so 
long as there is no change in the volume 
of water flowing, but as this volume 
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so constructed as to furnish a stop to the 
flashboard when it is fully open, to pre- 
vent the possibility of its passing beyond 
a point where it could be favorably acted 
upon, as the level of the water in the river 
retreats to its normal height. These flash- 
boards have now gone through several 
winters, with their freshets, accompanied 
by ice, logs or uprooted trees or other 
floating matter and have withstood all this 
without resulting injury, and they have 
worked satisfactorily in allowing increased 
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opportunity for the escape of freshet water 
and in withholding the pond level to its 
normal height. 

Having now brought the water to such 
an elevation that we can avail of a suf- 
ficient fall between its surface and the 
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sunk vertically to a depth 208 feet below 
the bed of the river or 215 feet below the 
surface of the tail water, and at the bot- 
tom this shaft was enlarged into a cham- 
ber to contain the air separator. The 
shaft is 24 feet in diameter and the cham- 
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FIG 4. 


tail water we will proceed to a further 
consideration of the Norwich compressor 
plant with the available fall of 22 feet. 
In order to compress the air to a suf- 
ficient degree by submitting it to the 
weight of a head of water, a shaft was 


ber at the bottom is 52 feet in diameter. 
Opening out of the chamber at the bot- 
tom is an air reservoir regulator, in the 
form of a tunnel from 15 to 20 feet in 
height and 18 feet in width and having a 
length of about 100 feet. Suspended in 
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the middle of the shaft is a downflow pipe 
of steel, about 14 feet in diameter, con- 
nected at the top with the head tank, 
through which water is received from 
above the dam, and at the bottom with a 
separator chamber. This chamber is sur- 
mounted by an air reservoir, to contain 
the compressed air when separated from 
the water in which it had been entrained, 
and with which it had been carried to the 
bottom of the shaft. From the air reser- 
voir over the separator, a 16-inch leading 
main rises to the surface, and is laid to- 
ward Norwich, conveying air under about 
go pounds pressure for the use of the en- 
gines at the several establishments em- 
ploying it for power. A general idea of 
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Fig. 9 is a view of the head wall, with 
a portion of the dam, looking diagonally 
down-stream, during the construction of 
the separator. 

After the steel work had been com- 
pleted, all the false works and accessories 
were removed, and water was turned 
through the apparatus. 

When the compressor is in full opera- 
tion, entraining the air and supplying it 
to the air chamber and leading main, the 
collection of air may be more rapid than 
its withdrawal for use in engines, or for 
other purposes. To avoid the disturbance 
which would be likely to occur if the ac- 
cumulated volume in the air chamber 
should force the line of separation be- 
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FIG. 5. 


the shaft, down-flow pipe, separator, lead- 
ing main, etc. can be obtained from 
Fig. 8. 

In sinking this shaft through the ledge, 
below the bed of the river, it was found 
that the upper portion was not suf- 
ficiently strong to serve for the permanent 
walls of the shaft, and for a considerable 
distance the excavation was lined with 
concrete, formed by filling a space be- 
tween curbing, inserted for the purpose, 
and the surface of the ledge as excavated. 

After the shaft and its appurtenances 
had been completed, the erection of the 
head tank, downflow pipe, and separator, 
formed of steel, was proceeded with. 
During this time, the flow of the river, at 
whatever stage, was passed over the dam, 
or through a sluiceway. 


tween the air and water below the bottom 
of the downflow pipe, and thus allow of 
an eruption of air through the downflow 
pipe and head piece, provision is made for 
a blow-off, or escape of air to the atmos- 
phere, through a blow-off pipe, having an 
aperture at the bottom higher than the 
level of the bottom of the downflow pipe, 
and through this aperture the excess of 
air supplied to the separator may escape, 
before the water line in the air reservoir 
is carried low enough to cause damage. 
A view of the entire plant, taken while 
this escape pipe was in operation and 
blowing off a surplus of air mixed with 
water, is shown in Plate III, Fig. 2. When 
this blow-off pipe was first set in position 
it was turned so as to discharge nearly 
at right angles across the river, and it was 
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found that the air and water sometimes 
escaped with such force that it would 
drench a passenger train passing over the 
track. The direction of the pipe was then 
changed so as to discharge diagonally 
down the river, as now represented, and 
where it could do no harm. 

The process of entraining the air to the 
separator before its passage with water 
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thereby, a sufficient pressure is induced to 
cause a free flow of the outer air through 
its proper channels to the water. Having 
been entrained there, at the ordinary at- 
mospheric pressure, the air is carried 
down in bubbles with the water, and is 
steadily compressed as the depth of the 
water increases until, as in this case, it 
reaches a pressure of about seven atmos- 





FIG. 6. 


through the compressor is accomplished 
by submerging orifices, or air pipes, below 
or in contact with the surface of the flow- 
ing water; such apertures or pipes having 
proper channels for a free communication 
with the outer air. The air being in con- 


tact with the flowing water is entrained 
by it, and a partial vacuum being caused 
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pheres. Having escaped from the water 
by floating out of it as the water passes 
slowly through the separator, it retains, in 
the air chamber, the pressure due to the 
weight of the column of water having the 
height equal to the difference in level be- 
tween the tail water escaping from the 
apparatus and the line of separation in the 
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air chamber between the accumulated air 
and the water out of which that air has 
floated. 

The volume of air which can be car- 
ried down with water depends somewhat 
upon the fall, or the difference of level 
between the pond water and the surface 
of the tail water. The greater that dif- 
ference of level, within reasonable limits, 
the greater the volume of air which can 
be carried down with water. In this case, 
apparently the volume of air.is about one- 
third that of the volume of water passing 
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of air which could be entrained and car- 
ried down by a surrounding volume of 
water, would be reached when the aérated 
column is about fifty feet longer than the 
solid water column. 

There are various means of measuring 
the amount of air which may be supplied 
from a given source, the most satisfactory 
of which probably is to pass it through an 
air meter, having the usual recording at- 
tachment operated by clockwork. Various 
observations have been made upon the 
amount of air which would pass through 








FIG. 7. 


through the apparatus. The combined 
volume, formed of a mixture of air and 
water, is of course lighter than a column 
of solid water, and the aérated column 
cannot be quite so much longer than the 
solid water column as is represented by 
the amount of the fall, because a certain 
amount of force, represented by a portion 
of the fall, is necessary to cause the mix- 
ture of air and water to flow through the 
separator. I know of no experiments 
bearing directly upon this matter, but it 
seems probable that a limit of the volume 
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an orifice, shaped approximately like the 
contracted vein formed when a fluid 
passes under pressure through an aperture 
in a thin plate. The volume, or weight, 
of air in pounds per second, may be as- 
certained, with reasonable accuracy, by 
taking the area of a circular orifice of this 
form, in square inches, and multiplying 
that by the absolute pressure, in pounds 
per square inch, entering the orifice, 
divided by the square root of the absolute 
temperature, in degrees Fahrenheit, and 
the whole multiplied by a coefficient vary- 
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ing somewhat with the area of the orifice. 
For an orifice of one inch diameter the 
coefficient may be taken at .53. 

It is of great importance that the pipes 
leading the compressed air from the source 
of supply to the point of use shall be 
tight, and it is much more difficult to 
secure such tightness with air than it is 
with water, or even with steam. Cast 
iron as a material for such pipes has been 
very successfully used, but if the joints 
have been formed in one piece with the 
pipe, they cannot be successfully made 
tight by calking with lead, in the manner 
found to be safe in conveying water. 

The joint most extensively used in 
Paris, and found to be satisfactory there, 
is formed upon cast-iron pipes having a 
plain spigot at each end; having brought 
two pieces of pipe together, place over 
the joint so formed a short sleeve, nearly 
fitting the pipe, and long enough to fully 
cover the joint under such variation of 
position as may arise in practice. Against 
each end of this sleeve is placed a rubber 
ring or gasket, and these rubber rings may 
be pinched against the ends of the sleeve 
by other properly formed sleeves or hubs, 
encircling the pipe and having flanges 
through which bolts may pass, the hubs 
being drawn toward each other by nuts 
on the bolts, thus squeezing the rubber 
ring between the hub, sleeve, and the pipe. 
It is necessary to select a kind of rubber 
well adapted to this service, in order to 
secure a permanently tight joint, but with 
materials properly selected and properly 
applied, the leakage has been found to be 
so small that it may. be neglected in es- 
timating the amount of air which may be 
delivered from a distribution system. 


In cases where it is desired to substi- 
tute another form of power in works 
where steam engines have been used, com- 
pressed air has a great advantage over 
electricity, in the matter of economy. It 
is not necessary with air, as it is with 
electricity, to install new motors at the 
works, but the engines which have been 
previously used with steam are well 
adapted for use with compressed air, thus 
avoiding considerable expense which 
would be necessary for electric motors. 


In Magog, Canada, I inspected the op- 
eration of a plant where air had_ been 
compressed by water, in a manner similar 
to that in operation at Norwich, and 
where a number of engines were running 
to drive printing presses for printing 
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cloth. 1! asked the machinist if there was 
any special trouble in substituting air for 
steam in an ordinary engine. He took 
me into the machine shop, where an en- 
gine was driving the machines, and oper- 
ated by steam. A connection had been 
made to this engine from the air compres- 
sor, and two pipes, one leading steam 
and one leading compressed air to the 
engine cylinder, lay side by side. The 
machinist took hold of the steam valve 
with one hand, and the air valve with 
the other hand, and gradually closed the 
steam valve and opened the air valve, 
until the engine was running entirely with 
compressed air instead of with steam. 
After running a few minutes in this way 
he reversed the process, gradually closing 
the air valve and opening the steam valve, 
until the machinery was being again driven 
entirely by steam power. Both opera- 
tions were performed without any appar- 
ent change in the running of the lathes 
and planers, or other machinery, and it 
is probable that no machinist in the shop 
knew that any change in the power had 
been made. The only disturbance during 
the entire operation, that I noticed, was a 
slight sound of thumping in the engine, 
when the air was shut off and the steam 
re-introduced, probably caused by the con- 
densation of a small amount of steam 
when passing into the cylinder, which had 
been cooled by the compressed air. Any 
non-condensing steam engine seems to be 
well adapted to driving by compressed air, 
whether used at full stroke or under cut- 
off, the substitution of air for steam being 
made without changing the engine. 

I have before mentioned that a great 
economy in the use of compressed air for 
power purposes may be secured by reheat- 
ing the air just as it enters the engine. 
An economy of from 30 to 40 per cent. 
is sometimes possible in this way. 


Compressed air has a great advantage, 
when it is desired to use transmitted 
power intermittently, and with periods of 
non-use intervening with periods of use. 
There is no loss in maintaining this 
power when it is not in use. There is 
no leakage like the leakage of electricity. 
There is no reduction of pressure like that 
caused by the condensation of steam. The 
whole power is available whether used 
continuously or at intervals. 

Mr. Sickman—Under what conditions 
would that be obtained? When you are 
using a great quantity or a small quantity? 
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Mr. Shedd—It is when using the quan- 
tity to which the compressor is adapted. 
I believe the local engineer has said he 
thought he could obtain somewhere near 
eighty per cent., but we have never, to my 
knowledge, accurately measured the ef- 
ficiency at this point. The velocity of the 
water when it is entraining the air seems 
to be about eight feet per second when it 
is doing its best work, and under those 
conditions the efficiency, as I say, in the 
experiments in which I took part, was a 
little over seventy per cent. 
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air is drawn in and goes down in bubbles 
with the water. At Norwich the head- 
piece is a sort of gridiron with each bar 
hollow, open on the lower side and sup- 
plied with air at the ends, and the water 
passing down between these gridiron-like 
bars, the air passes horizontally through 
the bars into the water as it passes by. 
There is a plate nearly across the pipe, 
you might almost call it a pipe, a grid- 
iron bar with a quarter-inch aperture on 
each side. The headpiece is under three 
or four feet of water all the time and the 











FIG. 9. 


Mr. McKenzie—What is the method of 
introducing the air into the water as it 
passes down? 

Mr. Shedd—That has been done in 
various ways. At Magog it is done by 





a series of three-quarter inch pipes sur- 
rounding a circle, the upper ends above 
the level of the water and the lower ends 
at the point of the greatest velocity of the 
water as it flows into the down-flow pipe. 
The water passing by the end of the pipe 
tends to create a vacuum there and the 














VIEW OF PORTION OF DAM-COM PRESSOR UNDER CONSTRUCTION. 


pipes to these gridiron bars rise above any 
possible level of the water in the head- 
piece. They are 12-inch pipes with a 36- 
inch centre pipe. 

Mr. Fuller—I should like to ask Mr. 
Shedd with regard to the excavating of 
the well, whether that was expensive? I 
suppose there was a good deal of water 
which had accumulated which had to be 
constantly pumped. 

Mr. Shedd—Very little, indeed; it was 
very favorably situated in that respect. 
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Down perhaps one hundred feet there 
Was One seam which developed a pretty 
good flow of water, but otherwise the 
ledge was tight. That inflow was taken 
care of by an excavation in the side of 
the shaft and a dam between that and the 
shaft itself, making a well, out of which 
the water was pumped. We then had no 
more water to amount to anything until 
we were at the bottom of the shaft. 

Mr. Fuller—How much did that excava- 
tion cost per cubic yard? 

Mr. Shedd—I shall have to tell you 


from memory, but I think it was $3.50 a 
cubic yard. 





Are there any patents 
on the general process of compressing the 
air? 

Mr. Shedd—Yes. That was patented 
by a Canadian by the name of Taylor, in 
England and in this country. 

Mr. McKenzie—Is there a royalty paid? 

Mr. Shedd—That I don’t know. I don’t 
know what their business arrangement is, 
but I think the Norwich people are li- 
censed by Mr. Taylor. 


Ms. Sickman—What is the temperature 
of the exhaust at the engine? 

Mr. Shedd—That varies. It is very low 
in cases. It has been low enough to 
freeze. We had no difficulty in Magog, 
but here there has been slight amount of 
moisture, and the temperature due to ex- 
pansion is low enough to freeze that 
moisture unless the air is reheated. But 
when the air is reheated, which would, of 
course, be done in all cases if you are 
seeking economy, then there is no trou- 
ble of that sort. There have been a good 
many experiments made on the tempera- 
tures both of the air admitted and the 
air discharged, but I don’t remember the 
figures. Our experiments showed that 
from about a third to a half as much 
moisture was in the air delivered by the 
compressor as was in the atmospheric air 
from which it was drawn; that is, the 
air has been made dry by being enclosed 
in water. 

Mr. T. W. Mann—In 1876, I think it 
was, I was in Rochester, and they had a 
system of two tubes which were air-tight 
and they let the water in at the bottom 
and compressed the air in one tube while 
the water was going out of the other tube, 
keeping a balance of pressure. I wonder 
whether that would not be a pretty good 
way to keep the moisture out. 
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Mr. Shedd—I don’t know, myself, about 
the process the gentleman speaks of, but 
I should think it might be very much in 
theory like a process designed by Mr. 
Joseph P. Frizell, twenty years or more 
ago, for compressing air. He had a shaft 
above a dam down which water went 
carrying air with it and then he had a 
horizontal tunnel and a shaft below the 
dam so that there was a difference of 
level below and above the dam, and at an 
intermediate point he had a chamber in 
which the air was collected. I should 
think that would be similar to having two 
pipes. There have been a great many 
ways of entraining air and compressing it 
by water, and I think Mr. Frizell’s was 
perhaps the first really practicable scheme. 
But that never has been put into commer- 
cial use, so far as I know, because it was 
an expensive process as he designed it. 

Mr. Atkinson—I happened to be in Liv- 
erpool some twenty years ago and went 
to the great docks, and I found that all 
the power used there was compressed air. 
Of course, it would be very dangerous to 
have fire among the merchandise there. I 
am not mechanic enough to understand 
the details of it, but if any of you visit 
Liverpool I think you will find that the 
use of air pressure throughout the docks 
is very extensive. I once gave a hint to 
a mill man which may be worth the tell- 
ing here. You all know that the fiber of 
cotton is exceedingly susceptible to the 
changes of temperature and humidity. 
Now, the air which goes down through 
the wheel pit gets washed and cooled. In 
the case of the gentleman to whom I re- 
fer the basement of his mill was on a 
level with the tail race, and in hot weather 
it was very damp and very objectionable. 
I suggested to him to put an air drum 
over the water in the wheel pit and to 
carry the cool, dry air through a pipe into 
his picker room and from his picker room 
into the spinning room, and thus overcome 
the humidity. He adopted the suggestion 
and it worked very successfully. That same 
thing can be done in many places. There 
is an enormous quantity of air which goes 
down through the wheels, even without 
any artificial method of carrying it. 
have been told that at a summer resort in 
Austria a mountain stream has been used 
to compress air, and one of the show 
features is to let the cool air out in mid- 
summer and produce an artificial snow- 
storm. There is a head of about eight 
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hundred feet which gives an enormous 
pressure. 

Our old friend Sam Webber had an en- 
tirely new device for compression which 
he has described to me, and it made such 
an impression on me as it would natur- 
ally make on a “duffer.” It was entirely 
different from Mr. Frizell’s, and quite 
different from the one which has been 
described to-day. Then, I remember some 
twenty years ago the Plymouth Cordage 
Company desired to install an engine for 
hauling heavy stuff through their yard, 
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Each method of producing or trans- 
mitting power, whether by steam, or gas, 
or oil, or electricity, or compressed air, 
has advantages of its own under favoring 
conditions, but the use and value of com- 
pressed air seems heretofore to have been 
but partially known and poorly appreci- 
ated. I quote from Richards: “ The use 
of compressed air has been slow of de- 
velopment, and is still backward, but at 
this writing I am able to enumerate two 
hundred distinct and established uses of 
compressed air, and in more than ninety 




















FIG. IO. 


and we objected to it. There was then 
devised an air locomotive and we sent the 
designs to the Boston Locomotive Works, 
who built it without giving any guaranty 
that it would be efficient, but that little air 
engine is operating to-day, carrying 
around the heavy stock in the yard. When 
I returned from Liverpool I reported to 
the Cotton Manufacturers’ Association 
that the English were a generation ahead 
of us in this country, but we appear to 
be catching up with them now in the use 
of air pressure. 


BLOW-OFF IN OPERATION. 


per cent. of those uses electricity is abso- 
lutely inapplicable, and in the remainder, 
which form a field more or less open to 
other agencies besides either air or elec- 
tricity, the air generally has the advan- 
tage.” 

In the Norwich plant the production of 
compressed air is very uniform and the 
pressure is held steadily at about ninety 
pounds while the compressor is in opera- 
tion. A card from the pressure recording 
gage shows that the pressure for the 
whole twenty-four hours varies only about 
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two pounds, standing at just ninety 
pounds nearly all the time. The water, 
when this card was taken, was turned 
through the compressor, beginning at a 
little before five o’clock in the morning, 
and in about ten minutes the card repre- 
sented the full amount required to carry 
the pressure from that existing through 
the night to the ninety pounds which is 
the standard pressure. At about fifteen to 
twenty minutes after five in the morning, 
the distribution pipes are blown off, to 
free them from any possible moisture 
which may have gathered over night, and 
this operation is shown by the reduction 
in pressure of about one pound. This 
pressure is, however, restored in amout 
ten minutes, and from that time to mid- 
night the full pressure of ninety pounds 
is uniformly maintained. After that time 
until 4.45 in the morning the pressure 
shows a gradual reduction of about two 
pounds, but I am informed that this is 
not probably the result of leakage, but 
that small amounts of air are drawn, for 
various purposes, during that period in 
the night. Daily cards are taken, the 
change from one card to another being 
made at about nine o’clock in the morn- 
ing. 

The air delivered from the Norwich 
plant is in use in over forty engines, and 
its employment is a source of great satis- 
faction to the men who formerly were 
obliged to reach the works by 4 or 4.30 
in the morning, to get up steam and have 
everything ready to start at 7, and who 
now have the comfort of waiting until a 
few minutes before 7. Upon arrival they 
simply turn a valve and the machinery 
starts off at full speed. 


DISCUSSION. 


Mr. Edward Atkinson—I should like to 
ask if this power is sold. 

Mr. Shedd—It is sold to various small 
factories in Norwich and vicinity, which 
formerly used steam and are now using 
compressed air in its place. I have noth- 
ing to do with the financial part of the 
business, and I do not know what the 
prices charged are, but these concerns at 
least have preferred to use air at the price 
at which it is sold rather than steam, 
which they had been using. 

Mr. Atkinson—It was a question in my 
mind as to whether at the price at which 
it is sold it pays the promoters. 

Mr. Shedd—That I am unable to say. 


Mr. T. H. McKenzie—Are the pipes 
laid as water pipes are, below the frost? 

Mr. Shedd—No; most of them are 
about four feet deep, but really there is 
no occasion to lay them below frost, ex- 
cept that it is desirable to have them so 
low that they will not be thrown by the 
frost. 

Mr. McKenzie—Why does the air blow- 
off blow both water and air? 

Mr. Shedd—secause the inlet to the 
blow-off pipe is just at the level of the air 
and water, and as the air begins to pass 
out it carries water with it, so that water 
and air are discharged. 

A question has been asked me as to 
how the flashboards have worked in prac- 
tice. The only trouble they have had from 
the flashboards has been that when they 
are open leaves flowing in the stream 
sometimes catch in the seats and flash- 
boards do not entirely seat themselves 
afterwards, so that there is a little leakage 
for a time until the leaves are cleared 
from under the seat. 


Mr. Frank L. Fuller—I should like to 
ask Mr. Shedd in regard to utilizing the 
different amount of flow at different sea- 
sons of the year. I think all the slides 
which were put upon the screen showed 
water running to waste. 


Mr. Shedd—Yes; the plant is adapted 
to 1,500 horse-power, and the stream is 
usually capable of developing consider- 
ably in excess of that amount of power. 
Water, of course, is running to waste over 
the dam when there is only 1,500 horse- 
power or less going through the compres- 
sor. When the compressor is taking a less 
quantity, adjustment is made in the head- 
piece. 

Mr. Fuller—I presume it is quite a vari- 
able stream. 

Mr. Shedd—Yes; but it is pretty well 
reservoired. As near as I remember, 
there are forty-three different storage 
reservoirs on that stream. It rises in 
Worcester County in Massachusetts, and 
there are a great many mills on the 
stream; it has been very well developed 
for manufacturing purposes. 

Mr. Fuller—Could not another compres- 
sor be used when there was plenty of 
water? 


Mr. Shedd—Yes; there is an opportun- 
ity to place another alongside of this one. 
Everything has been so arranged that no 
disturbance would occur if another com- 
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pressor of equal capacity were set along- 
side of this. 

Mr. McKenzie—Is there any patent on 
the apparatus for the flashboards? 

Mr. Shedd—Yes, there is. 

Mr. McKenzie—Who owns it? 

Mr. Shedd—I guess it is pretty nearly 
free. 

Mr. McKenzie—What do you mean by 
its being pretty nearly free? 

Mr. Shedd—Well, there wouldn’t be 
much objection to anybody using it for 
these purposes. 

Mr. Albert F. Sickman—I would like to 
inquire if you know what the efficiency of 
this compressor is? 
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tion of all classes of machinery by 
transmitted power. Among the most 
common systems of distribution are me- 
chanical (shaft, rope, belt or chain) ; hy- 
draulic, pneumatic and electric. The me- 
chanical distribution systems are costly 
to install, and somewhat cumbersome; 
—_ practical range is but a few hundred 
eet. 

Hydraulic transmission is objectionable 
for general use because of the many leaks, 
and the problem of disposing of the 
“used” water. Pneumatic transmissions, 
unless carefully designed, are subject to 
water-condensation troubles and to in- 
visible leakage. If proper care is exer- 





WORKING IN CLOSE QUARTERS. 


Mr. Shedd—The efficiency has not been 
measured at this place particularly, but I 
took part in several experiments as to the 
efficiency of the plant of Magog, and that 
ranged from about sixty-two per cent. to 
a little over seventy per cent. The high- 
est efficiency we obtained was a little over 
seventy per cent. 





Applications of Pneumatic Power in the 
Machine Shop. 





There was a general tendency during 
the nineteenth century toward the central- 
ization of prime-movers and the opera- 


*By R. Emerson, in The Engineering Magazine 


cised to install pipes and joints that do 
not leak, the practical radius of use (while 
not usually comparable in length to long- 
distance electric transmission) is very 
considerable; and in special cases the sys- 
tem has a number of advantages over 
electricity. The relative generating, 
transmitting and operative efficiency, in 
shops or works installations, or in small 
plants, is not in favor of electricity; al- 
though the costs of piping and wiring, for 
equal powers, are comparable, the initial 
costs of generators, versus compressors, 
of electric versus air motors, of trans- 
formers versus reservoirs (not to speak 
even of switchboards) are greatly to the 
advantage of the pneumatic equipment. 
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The lack of danger in an air system has 
been cited—an important feature in tools 
working in close quarters on metals; and 
the greater portability of the air. tools 
now on the market compared with the 
electric contrivances thus far in general 
use in the United States and in Germany, 
is a point of advantage that every shop 
man (and shop men must use the ma- 
chines) will vouch for. A further under- 
lying advantage is that electricity is used 
practically to impart rotary motion alone, 
whereas air has an endless variety of uses. 
Thus it is that compressed air has found 
favor in mining, bridge and ship-building, 
structural steel work, in  erecting-shop 
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ment rapid and extensive and its effect on 
prevailing practices and methods has been 
so marked as almost to revolutionize 
every important line of modern engineer- 
ing. Stone cutters, rock drillers, motors, 
hammers, yoke riveters, hoists, lifts, 
presses, carpet cleaners, sand blast, paint- 
ing machines, conveyors, bolt nippers, 
jam riveters, flue cutters, holder-ons, air 
jacks, sand rammers, bell ringers, sand 
sifters, fire forges, brazing and welding 
flames—these are a few of the less well- 
known uses of compressed air. 
Pneumatic and electric motors do not 
“generate” power; they turn into useful 
work the energy transformed through 
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work; that in a recent large quarry in- 
stallation it was preferred, though the 
lines ran two miles from the power plant; 
that in the early development of Niagara 
Falls as a power centre, it was proposed 
to use compressed-air transmission, and 
that in British Columbia, at Ainsworth 
on Kootenai Lake, an automatic air-com- 
pressing plant is delivering compressed 
air to miners within a radius of several 
miles. Modern railroading, as a further 
instance, with its high-speed and heavy 
trains, would have been impossible with- 
out the air brake. 

The great variety of uses to which air 
power can be put has made its develop- 


IN BOILER STEEL, 


them. Both electric and pneumatic motors 
are of such recent development that many 
practices that ought to be obsolete still 
prevail, especially in railway shops, where 
competition does not exert the same 
stimulus as in commercial shops. 

The shops of the immediate past had 
a main shaft driven by a Corliss engine. 
This shaft drove all the machine tools. 
There was either a mechanical or a hand 
crane—or none at all—over the erecting 
or assembling floor. Present practice 
drives generators direct by high-speed 
“ automatic ” engines; takes the current to 
large 20 or 30-horse-power motors (rele- 
gated to the rafters in the shops), each 
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driving a “group” of machines, through 
main and countershafts, some heavy ma- 
chines having individual motor-drive; and 
also installs an air compressor, reservoir 
and piping, with motors and hammers for 
use on the floor and outside. 

While it is probable that individual and 
group drive will be retained much as at 
present, the impending advance in shop 

















INTERNAL MECHANISM OF AIR HOIST, SHOW- 
ING THE SMALL PNEUMATIC ENGINES 
DRIVING THE WORM OF THE WORM 
GEAR, 


betterment with increase of capacity, in- 
dicates that many heavy operations will 
be done by portable tools (whether light 
electric or air, or the heavier electric- 
driven machines carried on trucks or 
transferred by crane) avoiding the effort 


of moving the mountain to Mohammed. 
It is this phase of the question that in- 
terests us, for it means a transformation 
not only of work done by hand to work 
done by power, but also transplanting of 
work done in the machine shop to work 
done on the floor, and the savings and 
economies to be effected will be consider- 
ably greater than those obtained through 
individual or group electric machine- 
drives—greater even than those obtained 
by high-speed steels. For example: If 
it takes 14 hours to set up a job and 6 to 
do it, of which during less than 3 a high- 
speed tool is actually cutting, a saving of 
10 or 12-hours might be realized by mov- 
ing a portable tool to the part to be re- 
paired or machined. 


A few years ago (and even in some 
shops to-day) all drilling, tapping, chip- 
ping, calking, riveting, reaming, flue 
rolling, grinding of joints, cutting, bead- 
ing, valve-seat facing, ramming, etc., was 
done entirely by hand, and there was no 
such thing as an air-lift to handle work 
for heavy machines; to-day all progress- 
ive shops are dependent on air for eco- 
nomical production. 


The Evolution of Motors into Modern 
Types——Having a general conspectus of 
the field of work to which portable 
power-driven tools are applicable, it is in- 
teresting to note the recent development 
and improvement in design of these tools 
before passing to the consideration of in- 
trinsic merits of modern types. 

The earlier motors were heavy and un- 
wieldy compared to those now in use. 
One of the first was the product of a 
boiler-shop foreman in a western railway 
shop. Later, an improved motor, and an 
air hammer, were developed. A young 
mechanic, seeing this hammer in opera- 
tion and realizing its advantages in chip- 
ping castings, introduced himself to the 
inventor, who in a small shop employing 
four or five men, was making these tools. 

The mechanic, who was an able demon- 
strator, combined with this quality an un- 
usually pleasing personality, great imag- 
inative foresight, organizing ability and 
unbounded enthusiasm. He agreed to 
take, and to sell, the entire product of 
the little shop. Within twelve months the 
shop output had been increased manifold, 
and a few years later the inventor was 
enabled to retire with a large fortune. 
Great credit must be given to these 
pioneers through whose efforts this inno- 
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vation was put into practical and eco- 
nomical use. It is no small achievement 
to change radically time-honored methods 
of the mechanical trades in the space of 
less than a generation, especially when it 
is realized that the machines in question 
were far from being perfect when they 
were first taken hold of by these men. 
This brief sketch illustrates the newness 
of the air-motor as a practical machine, 
and its rapid extension to many lines of 
work. ; 
The early motors were unwieldy and in- 
efficient to such an extent that there was 
great difficulty in persuading men to use 
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them the stimulus to make a machine 
that would not only do the work—do 
“hand” work in very close quarters— 
but that would also be easy and convenient 
to use—that would save, not increase, the 
man’s effort. Realizing the necessity of 
securing the hearty and willing co-opera- 
tion of the workers, shop officials have 
become more critical, have instituted tests 
of efficiency and power, of durability, and 
of economy of maintenance in proportion 
to weight, and these tests have thus re- 
acted on the business of the manufac- 
turers, forcing them by competition to im- 
prove their air tools. 





A “HAND” JOB DONE BY AIR. 


Drilling in a locomotive fire-door. 


them. “Old men,” dogs, braces, clamps, 
had to be rigged up before the machine 
could be used; but even with a helper 
(and the weight and vibration of the mo- 
tor necessitated two men) the men were 
loath to employ air tools, because of the 
difficulty in handling. The average man 
on day work seeks not how quickly, but 
how easily, to do a job. 

Productive Efficiency in the Shop.—An 
air tool, however, like all other machinery, 
is intended as a help to the men and the 
work, and not as a hindrance, so rival 
manufacturers have continually had before 





As an instance of the interest and in- 
fluence of users of air tools, a railroad 
official asked various manufacturers to 
submit their most efficient and useful ma- 
chines for test. These and some six of 
the older type machines were thoroughly 
tested, at various speeds, under various 
loads, and with different air pressures. 
Gauge, meter, scale and revolution read- 
ings were taken at half-minute intervals, 
and endurance tests of half a day were 
also carried out. From these tests, and 
from records kept of service of motors 
and of itemized repairs made to each ma- 
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DRILLING FOR PEDESTAL BOLT HOLES IN A 
LOCOMOTIVE FRAME. 


chine, extending over a period of two 
years, the data in the accompanying dia- 
grams are taken. Consequent upon the 
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tests and their calculated results, orders 
were placed in several sizes for a number 
of each of the best machines. These 
machines, allotted to certain men and 
gangs in the shops, came at once into 
general favor, and owing to a rigorous 
system of inspection and repair (blank 
forms of the records of which are here- 
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MODERN HEAVY DRILLING WITH AN 
MAN.” 


with shown), their efficiency was far 
higher than had been the case with the 
older machines, while the repair cost per 
hours worked fell below that of previous 


experience. 


Certain of the machines were not as- 
signed to definite gangs, but were for 


OLD 


a 














ame 








general use. The men who had need of 
4 machine demanded one of the new ones. 
One make of machine was in particular 
favor because of its lightness. In fact, 
there were cases where men had to be 
disciplined for failing to turn in motors 
on Saturday night for inspection, because 
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Hitherto undesirable jobs of reaming 
and drilling in contracted spaces were 
made so much easier that they were no 
longer shunned. The one item of reaming 
holes alone was cut to less than one quar- 
ter the former labor cost, when a heavier 
type of machine was used. This was due 
to the fact that the mechanic did not need 
a helper and could work more quickly and 
to better advantage. 

It will be noted that a number of repair 
items in the sample record illustrated are 
quite heavy; and it should be explained 
that these machines were the total of those 
“ out-of-business”” among over one hun- 
dred in use in the shops, and that as there 
was a system of pay in effect reward- 
ing men according to their individual 
effort, it was considered greater economy 
to wear out the machine by continual and 
heavy service than to save the machine at 
the expense of shop output costs. 

Comparative Motor Performance.— 
There is subjoined an outline drawing 
showing the general dimensions and sizes 
of the five principal motors put on the 
market in the past ten years. These mo- 
tors have all received extensive use and 
are the best representatives of the most 
successful, mechanically and commercially, 
of the motors of the period mentioned. 

They are arranged, with one exception, in 
the order of their appearance on the 


























GOX9, . 
M cter. 
(50600 | 
M otor 
Ye Hose : Prony Brake 

¢ oemection Vat ay Sca le 

1 il ) 
x > i! * re j 
a om 8, 
-— | Platform. | 








DIAGRAM OF METHOD OF TESTING MOTORS. 


they feared that they might miss getting 
the same machine Monday morning. Men 
who would not use a motor previously 
now began proposing its application to 
all kinds of jobs, and results in most cases 
justified in complying with these sugges- 
tions. 


market and the progress in lightness and 
compactness is very evident. 

Some of the data obtained in the motor 
test are worthy of attention. The cost 
of compressed air was determined by a 
thorough one-week’s test of the power 
plant. In the diagrams the small circles 
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FORM FOR RECORDING AIR-MOTOR REPAIRS. 
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FORM FOR RECORDING HOURS OF LABOR, INSPECTION, CLEANING AND REPAIR SPENT UPON 
EACH MOTOR. 
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FORM FOR RECORDING HOURS OF SERVICE OF EACH MOTOR. 


“Gg”? means gang (or man) using each machine. All the forms shown are 8 by 5 inches, the 
horizontal lines oa spaced 4 inch apart; ruled in light blue except the dotted 
ines, which are red; printed in brown, 
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represent the five motors in the order in 
which they appear in the outline drawing. 
It will be seen that the net purchase price 
(in quantity) of these tools has slightly 
decreased, yet the design has been im- 
proved. The efficiency of the motor: has 
increased in every way, also, in a sur- 
prising degree—the losses in the older 
types being due to large leverages and 
consequent working loose and wearing of 
parts, and to poor piston fits. It should 
here be stated, however, that in this series 
of tests the machines selected were all in 
good condition, the new ones having been 
“warmed up” by a few weeks of “ active 
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was driven at a point far away from the 
crank, and as no- provision was made 
for balancing, the vibration was excess- 
ive. The oiling also was unsatisfactory. 
In the old “wing”-type motors: it was 
difficult to keep the mechanism properly 
oiled, as the air driving the motor carried 
out the oil in the exhaust. In the later 
types, the cranks run in oil, and the air 
comes in contact with the piston only. 

Simplicity of design, compactness, few- 
ness of parts, are the elements that char- 
acterize the later types of motor. The 
strongest motor is not the heaviest; the 
most powerful is not the largest. 





AN “ UNDESIRABLE” JOB, MADE EASY BY USE OF ANGLE DEVICES IN CONNECTION WITH AN 
AIR MOTOR. 


service” and the older machines having 
been previously put in thorough repair 
and adjustment, so that each machine 
might give the best performance of which 
it was capable. 

Referring to the last of the three dia- 
grams, the line representing relative costs 
of operation per unit of work is most 
striking. 

The earlier casings 
heavy and large, to withstand as yet 
undetermined strains. Little attention 
was paid to the selection or testing of the 
materials used in the motor. The tool 


and parts were 


In examining into the reasons for the 
increased economy and compactness of 
the later types in proportion to power 
developed, it may be stated that a higher 
number of revolutions of tool-socket per 
minute has been one of the factors. In 
one of the later types a two-speed gear 
provides for both slow and fast opera- 
tions and this has been found of great 
use. 

An important point is that in the ear- 
lier types, the repair and maintenance 
costs, as well as the operative costs, 
were excessively high, and that owing 
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to this condition, the time lost by the 
machine to productive service was very 
great. Even under these disadvantages 


the early machines were able to compete 
economically with hand labor; and now 
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it is a very favorable sign that the ten- 
dency is toward: 

Decrease of weight, decrease of ‘first 
cost, decrease of maintenance cost, de- 
crease of operative cost, increase of effi- 











CONVENIENT RACK FOR STORING AIR MOTORS. 


Designed by a tool-room machinist. 
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ciency and economy, increase in applica- 
bility to various classes of work, increase 
of time in service. 

While it has been shown that the air 
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by pneumatic tools. There are certain 
classes and conditions of work for which 
they are peculiarly adapted, and in gen- 
eral practice, for reasons already men- 
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DIAGRAM OF COMPARATIVE SIZES OF MOTORS. 























DIAGRAM OF DATA BROUGHT OUT BY TESTS OF AIR MOTORS. 


Mean results of three-weeks test upon eight machines, using the method shown in the diagram above. 


motor has well earned an important place 
in modern industry, and is likely to ex- 
tend its usefulness, it cannot of course 
be claimed that the field of power-driven 
portable tools will be held exclusively 


tioned, they will hold their own for long 
to come over electric and other rivals. 
Portable Electric Motor—In the past 
the electric motor has been handicapped 
in its introduction as a portable tool be- 
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cause of its great weight and compara- 
tively high first cost, proportionate to 
horse-power developed. For this reason 
the air motor has held a virtual monop- 
oly of this class of work, even in this 
“Age of Electricity.’ Owing to great 
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weight is possible by the use of alumi- 
num in armature and field coils. 

The illustrations show one type of 
portable electric motor, attached to a 
planer, grinding links which are given 
the proper motion by a jig on the bed 
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A GROUP OF ANGLE 


improvements in design in the past two 
years, such as air-cooling of coils, etc., 
the electric portable motor is coming in 
for serious attention for practical shop- 
production improvement. An even fur- 
ther reduction of some 10 per cent. in 


DEVICES FOR USE WITH AIR MOTORS. 


of the planer. The common cord and 
Edison plug are used to make connec- 
tions with great convenience. While 
these motors are quite light, there is pros- 
pect of their being made still more so 
in future. 
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PORTABLE ELECTRIC MOTOR CLAMPED TO A PLANER FRAME, ENGAGED 
FOR LOCOMOTIVE, 
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Although these motors are too new 
upon the market to venture any data as 
to their permanent efficiency compared 
with air tools of the same capacity, it 
mav be said that they will find a very 
ready use in shops not at present 
equipped with an air-compressor, where 
electric energy is available. Automobile 
plants, buying their current, will especi- 
ally find their use economical. 

Considerations Governing Purchaser.— 
Not always having the advantage of 
special knowledge, or of experience, and 
lacking time and facilities for testing 
out before purchase, works managers 
and superintendents may be in doubt as 
to the paying value or comparative worth 
of all the machines and devices drawn 
to their attention by enterprising supply 
companies. To such men on the look-out 
for improved methods, and indeed to 
all intending purchasers of air-tool equip- 
ment, three -main considerations are pre- 
sented : 

The tool should be of general adapta- 
bility. This is most important, and 
should largely govern the selection. 

It should be maintained and operated 
at low cost. 

Its first cost should not be prohibi- 
tive. 

As is usually the case, the simplest and 
most compact motor, of light weight, of 
few parts, is at once the most adaptable, 
easiest to maintain and cheapest to make. 
Fewness of parts calls for less material 
and less labor per piece. Assembly costs 
are less, as cheaper labor may be em- 
ploved. What is here said of manufac- 
turing costs applies equally to repair ex- 
pense; with fewer parts there is less 
liability for wear, for lost motion, for 
breakage; there are fewer “extra” pieces 
to carry in stock, and there is increased 
time service. 


No one cares to invest in a high-priced 
tool whose use is limited to a small class 
of work. I have seen contract shops 
loaded down with useless and expensive 
machinery, much of it standing idle the 
greater part of the time. In many mod- 
ern railroad shops the machine equip- 
ment is ill chosen, this being the main 
cause of the high repair costs prevalent 
in the last few vears. If, however, one 
can be assured that the tool to be pur- 
chased, whether a heavy machine tool or 
a portable one, will be in constant ser- 
vice, the investment is well worth while. 
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The Force of Percussion in Pneumatic 
Hammers and Drills. 


BY C, CHARLES MAISON, 








The force of a blow from a hammer 
in the hand, of a drop press, a pile 
driver, a hammer, a rock drill, the falling 
of solid bodies, the water ram in pipes, 
and the power of projectiles, produce 
effects deductible from the general laws 
of dynamics applicable to such work. The 
power of the hand hammer, which has not 
yet been classed among the “ mechanical 
powers,” without doubt deserves the place 
of much honor as the most ancient and, 
in many respects, the most wonderful 
mechanical power known in its way. We 
daily see results of its surpassing force, 
effected without the complication of 
levers, wheels or wedges, and apparently 
having some inanimate power superior to 
and independent of the principles of me- 
chanics as commonly studied. In order 
to enable any one to make the complete 
computation of the velocity of a drop 
hammer in the drop press, a cushioned 
air hammer, or the monkey pile driver, 
where the velocity is due to gravity only, 
the power of impact at the moment of giv- 
ing the blow may be ascertained from the 
known height at which the velocity of 
fall commences. The effect due to cush- 
ioning of air and spring hammers will be 
an acceleration of velocity due to the 
gross pressure at the starting, and will 
be described. 


The square root of twice the gravity 


(7/ 64.33) multiplied by the square root 
of the height (j/height) in feet; /2gXx4, 
or 802 4 = the velocity in feet per 
second at the constant of impact of a 
falling body. Then one-half of the velocity 
xX by the 

weight 0? . » 

gravity 2 g. 


or more simply, the height of the fall * 
bv the weight, gives the number of foot 
pounds due to the fall. and the distance at 
which the force of the blow is arrested 
is the measure of the force of percussion 
or impact. It is as much more than the 
momentum in foot pounds as the distance 
of arrest bears to a foot. Thus, if at half 
a foot the impact is twice the foot pounds, 
of one inch it is 12 times. at ™% inch 
it is 48 times, and at 1-32 inch it is 384 
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times. This latter arrest represents the 
impact of hardened surfaces, where the 
elasticity of the metals largely represents 
the small movement, at impact, and of 
which the rebound of a hammer from the 
face of a hardened anvil represents the 
reactive effort of the foot pounds due 
to the momentum of the fall. 

A small hammer simply wielded will 
accomplish that which would otherwise 
require a direct pressure of several tons. 
Seeking the cause of its mystic power or 
energy stored in weight and velocity will 
account for the varied effects we obtain. 
In striking a blow with a hammer upon the 
head of a chisel there are two forces 
brought into action, viz.: the force of 
striking and muscular force to increase 
the velocity, so that at the instant of 
striking, the hammer may have a velocity 
of from 20 to 50 feet per second. The 
effect at this moment is the same as if 
the final velocity had existed throughout 
the whole of the stroke. Assuming 32 
feet per second as the actual velocity at 
the moment of impact, then the force 
will be the same as if the hammer had 
fallen from a height of the square of the 
velocity divided by twice the gravity 


2 2 
(= ) or 32 = 16 feet. 
2g 64.33 


With a hammer weighing two pounds, 
then, the accumulated work or energy will 
be 16 X 2 = 32 foot pounds. 

Supposing that the face of the ham- 
mer moves one-eighth of an inch after 
touching the head of the chisel before the 
energy is all absorbed, then the result 
will approximately be the same as a direct 


pressure or dead load of 32 * = = 3,072 





pounds or upward of 1% net tons; but 
this is only partially true, however. The 
hammer may be a self-adjusting, mechani- 
cal power; for if the material be harder, 
so as to give more resistance to the chisel, 
the cut will not be so great, and therefore 
the force of percussion will be greater. 
For instance, if the movement of the 
chisel, as above stated, had been only one- 
sixteenth of an inch, the force would have 
been doubled, or equal to a pressure of 
3 tons instead of 11%4 tons. But there is 
a limit to the effect, otherwise the blow 
would be measured by thousands of tons, 
until the rigidity of the mass receiving 
the blow was balanced by the elasticity 
of the material giving or receiving the 


blow. This is beautifully illustrated when 
striking the hardened face of an anvil 
with a hammer, where nearly the whole 
force of the blow is returned in the re- 
bound of the hammer. 





Compressed Air at the Mohawk Copper 
Mine, Calumet, Mich. 





Copper mining in the Michigan dis- 
trict is expensive. The great depths re- 
quired, and the low values of the ores 
entailing the handling of great quantities 
of rock, make mining costs high and 
compel close economies to place the mines 
on a paying basis. This necessity for low 
operating charges has led to the adoption 
of high-grade machinery equipments on 
the Michigan copper mines. Conspicu- 
cus among all these equipments are the 
air compressors, so essential to successful 
operation. These latter machines are in 
the great majority of cases of large size 
and the very highest grade, and the 
machinery plants of mines in this dis- 
trict, as a rule, represent the highest type 
of mine power plants. Corliss compres- 
sors predominate, owing to their superior 
steam and fuel economy. 

The Mohawk mine, located in the 
neighborhood of Calumet, Michigan, while 
one of the newer properties, is one of the 
most promising mines in that district, and 
was credited in 1904 with a production of 
8,500,000 pounds of refined copper. One 
of the largest Corliss compressors in the 
copper district is found on this mine and 
was built and installed by the Ingersoll- 
Sergeant Drill Company of New York. 
The machine is a cross-compound steam, 
two-stage air compressor having a rated 
capacity of 5,260 cubic feet of free air 
per minute at normal speed of 70 revolu- 
tions per minute. The steam cylinders are 
22 inches and 46 inches in diameter, and 
are of the latest pattern, with standard 
Corliss release gear and a steam receiver 
located in the foundation beneath. Steam 
pressure is 125 pounds. The gauge on 
steam receiver indicates a pressure of 
about 6% pounds and the engine runs un- 
der a vacuum of 25 inches. The ex- 


haust is handled by a jet condenser lo- 
cated with its auxiliaries in the base- 
ment. below the engine room. Pressure 
is maintained constant by means of 
a combined speed and pressure regulator 
which varies the speed and displacement 
by changing the cut-off on both steam 
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cylinders. and 


Air cylinders are 42% 
2714 inches in diameter, with a stroke 


of 48 inches. They are completely water 
jacketed on heads and barrels. The Ser- 
geant piston inlet valve is used on both 
high and low pressure cylinders and the 
low pressure intake is connected with a 
sheet steel intake connection drawing cold 
clean air through a conduit rising above 
the roof of the power house. The dis- 
charge valves are of positive direct-lift 
pattern, giving maximum discharge area 
with a minimum of cylinder clear- 
ance. A large horizontal intercooler 
below the engine-room floor cools the low 
pressure air discharge to water tempera- 
ture by contact with surfaces cooled by 
water circulating through tinned brass 
tubes. 


An independent direct-acting circulat- 
ing pump in the basement handles the 
cooling water for cylinder jackets and 
inter-cooler. Steam pipes for the com- 
pressor and auxiliaries enter the base- 
ment of the power house through a tunnel 
leading to the boilers in a separate build- 
ing. The power house is a stone building 
with a steel-framed roof. It is well 
lighted by windows on every side and is 
spanned by a traveling crane suspended 
from the roof trusses. The walls are 
neatly finished and the floor laid in 
matched lumber, giving one of the most 
pleasant engine rooms in the copper dis- 
trict. The compressor is set on a solid 
concrete foundation. 


The air pressure carried is 75 pounds, 
and air is led from the power house to 
the ‘several shafts on the property. This 
compressor carries the major part of the 
load on the Mohawk property. There are, 
besides this large machine, two other 
Ingersoll-Sergeant Corliss compressors of 
an earlier pattern, located in another 
power house about a half mile distant. 
These latter machines have a combined 
capacity of about 3,000 cubic feet of free 
air per minute and are giving splendid 
service after years of operation, not only 
on the Mohawk, but on other work from 
which they were brought to the copper 
country. As is to be expected, the greater 
part of the air volume furnished by these 
compressors goes to rock drills in the 
mine, all of which are of Ingersoll-Ser- 
geant and Rand manufacture. The illus- 
tration (No. 1585) shows the interior of 
the main power house and the air end of 
the large compressor. 
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Caisson Disease. 





A difficulty to be contended with in 
foundations at great depth is the illness 
to which men working at high pressure 
are liable. This illness, in its milder mani- 
festations, takes the form of swellings and 
tenderness, usually in the joints, and ac- 
companied by severe pain. In fact, this 
last is such a very marked sympton of 
the malady that one of the names given 
it by the men, and which was always used 
at Newcastle, is the “pains.” The longer 
the time under pressure and the higher 
the pressure the more severe are the 
symptoms. Foremen, lock-tenders, and 
others, who are usually under pressure 
for a short period at a time, rarely or 
never suffer except when the victims of a 
bad cold. In the more severe forms there 
is paralysis, and sometimes the results 
are fatal. An explanation of this disease, 
as a result of his researches and experi- 
mental work, was given on the continent 
by Paul Bert as far back as 1878, and more 
recently by Drs. Heller, Mager and Von 
Schr6tter, and in our own country by Drs. 
Leonard Hill and Macleod. The explan- 
ation is this—quoting more particularly 
from Drs. Hill and Macleod—the blood 
gases increase, according to Dalton’s law, 
under solution. On rapid de-compression 
gas bubbles escape, arresting circulation 
and causing pressure on nerves and tissue. 
The varying gravity of the symptoms is 
due to the varying seat of the air bubbles. 
Drs. Hill and Macleod have found that in 
animals caisson illness can be entirely pre- 
vented by slow de-compression, and that 
cases of illness of the greatest severity 
following on rapid de-compression from 
very high pressures can be cured by re- 
compression if applied soon enough. The 
explanation of this last is that on re-com- 
pression the bubbles go into solution. 
They therefore advocate slow de-compres- 
sion, and recommend, as a result of their 
experiments, that, after a four-hour shift, 
in + 30 pounds, the period of de-compres- 
sion should be 30 minutes to one hour. 
As the only cure they advocate immediate 
re-compression. 


The beneficial effect of re-compression 
has long been known. At the Forth 
Bridge men suffering from “ bends” were 
in the habit of spending their Saturday 
afternoons and Sundays in the working 
chamber; and at a tunnel under the Hud- 
son River a medical lock, in which the 
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men might be re-compressed, was intro- 
duced by Mr. Moir, and was also used 
by him at the Blackwall Tunnel and by 
Mr. Davis at Newcastle. Dr. Snell, who 
was the medical officer appointed by the 
London County Council to look after the 
health of the men at the Blackwall Tun- 
nel, in his book, “ Compressed Air Illness,” 
while accepting the gas theory of Drs. 
Hill and Macleod, is of opinion that it is 
in efficient ventilation that a remedy wiil 
be found. It was observed by him that 
an increase in the percentage of CO2 was 
immediately followed by an increase in the 
number of cases of illness. In the discus- 
sion which followed the reading of a paper 
on the Blackwall Tunnel at the Institu- 
tion of Civil Engineers, Mr. Moir stated 
that this had been his experience in tun- 
nel work in America as well as at the 
Blackwall Tunnel. Dr. Snell is of opinion 
that slow de-compression, to be of use, 
must be longer than is practicable, and, 
therefore, recommends that de-compres- 
sion should be only moderately slow, and 
that the percentage of CO: should be kept 
as low as possible. He is of opinion that 
ventilation at the rate of 12,000 cubic feet 
per man per minute is the ideal to aim at. 
The rule for the rate of de-compression 
at the Blackwall Tunnel was one minute 
for every 5 pounds above normal. The 
same rule was observed at Newcastle. As 
regards re-compression in the medical 
lock it must be remembered that this, to 
be most beneficial, must be immediate, and 
that subsequent de-compression must be 
extremely slow, say, thirty minutes to one 
hour from + 30 pounds, as recommended 
by Drs. Hill and Macleod. Drs. Heller, 
Mager and Von Schrotter emphasize the 
importance of the rate of de-compression 
being constant, and Drs. Hill and Macleod 
describe, in the account of one of their 
experiments, the fatal result of hastening 
de-compression for the last few pounds. 
An interesting paper has recently been 
published in the April number of the 
Northumberland and Durham Medical 
Journal, by Dr. Alfred Parker, dealing 
with the cases of illness at Newcastle. 
The subject has also been dealt with 
by Dr. Oliver, at the Medical Congress, 
at Oxford, in 1904, and by others—G. W. 
M. Boycott, in The Engineer (Eng.). 
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Notes. 





Air compressed by falling water will 
develop 4,500 horse-power to operate all 
branches of the Victoria Mine at Rock- 
land, Ontonagon County, Michigan, when 
the new compressor is completed in a 
few days.—Mining Reporter. 





THE Worcester (Mass.) Compressed 
Air Housecleaning Company has been or- 
ganized with the following officers: Presi- 
dent, Dr. George E. Francis; vice-presi- 
dent, E. G. Connette; treasurer, J. W. 
Lester; directors, J. W. Lester, John E. 
Bradley, Francis E. Dewey and Edward 
G. Connette. 

CoMPRESSED air employed as motive power 
in collieries at a distance from the shaft 
bottom is theoretically less efficient than 
electric transmission, on account of the 
thermo-dynamic loss of available energy. 
There is often a large leakage of air in 
long pipes. One of the chief advantages 
arising from the employment of com- 
pressed-air plants in coal mines is security 
from dangerous accidents.—Engineering 
& Mining Journal. 

A JOINT meeting of the American Insti- 
tute of Mining Engineers and of the Eng- 
lish Iron and Steel Institute will be held 
in London, England, on July 23-29. The 
Lord Mayor of London has consented to 
act as chairman of the London reception 
committee and will give a conversazione 
in the Mansion House on the evening of 
July 24. A program of the visits and ex- 
cursions to be made during the meeting 
will be issued when the arrangements are 
sufficiently matured. 





AN interesting test of the elevator air- 
cushions installed in the new Hall of 
Records, New York, by the Standard 
Safety Air-Cushion Co., recently took 
place in that building. A car weighing 
3,500 pounds and containing two dozen 
eggs placed on the floor of the car was 
dropped from the eighth story, and after 
falling 125 feet with lightning speed, halted 
safely with only a few of the eggs cracked 
and none of them displaced enough to 
mar the pattern on the floor. 





THE treatment of minor open spaces in 
village and city, one of the most interest- 
ing problems of civic art to-day, will be 








4014 


the subject of an article by Sylvester 
Baxter in the April Century. Among the 
illustrations, by Jules Guerin, of Mr. 
Baxter’s text, will be pictures of Grand 
Circle, with the Columbus Monument, and 
Coenties Slip, New York, the first show- 
ing the effectiveness of formal treatment 
of an open space at the conjunction of im- 
portant streets; the second the possibili- 
ties of securing a restful effect of roomi- 
ness in a limited area. 





TueE chief cause of knocking out a 
machine and of breaking, bending and 
blunting drills is carelessness and the lack 
of supervision while starting holes. It is 
also contended that in actual practice 
nearly 40 per cent. more work can be done 
in a given time with the air pressure in 
underground machine boring in ground 
of the average hardness found in the 
Transvaal at 80 pounds instead of at 60 
pounds. In West Australia 100 pounds 
pressure has been kept on the receiver 
when working in hard quartz. A mis- 
taken desire for economy may induce the 
miners or the pipe repairer to use worn- 
out piping and hose for connection, which 
of course leads to frequent stoppage and 
to a more or less constant loss of air by 
leakage —The Mining World. 





THE general use of compressed air in 
railroad boiler shops, it is stated, which 
had largely aided in advancing boiler- 
shop practice to the front rank in the 
railway mechanical departments, is being 
extended in some shops to include the 
cleaning of crown bars and crown sheets 
with a sand blast. It is claimed to do 
much more satisfactory work than the old 
way with the hammer and chisel. In a 
shop where the sand blast is now being 
used, it formerly took a 17%-cent man ten 
hours to clean a dozen bars—$1.75 for the 
lot. With a sand blast a bar is cleaned 
in 20 to 30 minutes, or in about half the 
time it took in the old way, and the blast 
makes a cleaner job. This same shop is 
said to use the blast for crown-sheet 
cleaning with satisfactory results—Boiler 
Maker. 


Tue publication of a description of a 
unique engine which has just been built 
for the South Norwalk Municipal Electric 
Company has been the basis of much 
discussion in mechanical circles through- 
out the State. This new engine involves 
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a new use of a very old and well known 
principle of physics, viz., that mechanical 
energy may be transformed into thermic, 
or heat, energy by compression of the 
atmosphere. Anyone who has ever used 
a hand-power air-pump is acquainted with 
the fact that its barrel quickly becomes 
hot. It is often said that this is pro- 
duced by the friction of the pump; but 
friction has very little to do with it. The 
heat is produced by the compression of 
the air within the tube. 

The new engine is equipped with an 
air compressor which compresses the air 
into a tank at a pressure of 75 atmos- 
pheres, or 7’ times the pressure of the at- 
mosphere under normal conditions—about 
14.72 pounds to the square inch. This is 
used to give the first stroke of the engine. 
On the return stroke of the engine the 
compressor is given back practically all 
the air lost in the first stroke. This re- 
turn compresses the air sufficiently to 
drive from it enough heat to raise the 
temperature of the cylinder to a tempera- 
ture of nearly 700 degrees, Fahrenheit. 
The third stroke is produced by the ex- 
plosion of crude oil injected into the hot 
cylinder. 

The chief interest in the new engine 
from a scientific point of view is the 
method of converting mechanical, or 
dynamical, energy into heat energy. Theo- 
retically, by the use of this method of air 
compression practically all attendant 
losses are avoided, and, therefore, the 
method promises to come into general use 
on account of its economy. And it will 
be interesting to those mechanical geniuses 
of Connecticut to watch the result of this 
new experiment.—Ex. 





THE average depth of a tube well in 
London is 400 to 500 feet, and the yield 
obtained varies from 1,000 to 35,000 
gallons per hour from single-bore holes. 
Two artesian wells have recently been 
sunk at the Prince of Wales’s Road Baths, 
Kentish Town, for the St. Pancras 
Borough Council, which give a supply of 
30,000 gallons per hour. On account of the 
first of these wells having been reported 
as yielding no supply, it was on the eve 
of being abandoned when Messrs. C. Isler 
& Co. were consulted, and proved a sup- 
ply of over 15,000 gallons per hour by 
means of their system of pumping by com- 
pressed air. These satisfactory results in- 
duced the council to put down an addi- 
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tional well, which is carried to a depth of 
480 feet, and to permanently install air-lift 
pumping machinery. There are, of course, 
many wells in “inner” London, but this is 
one of the most favorable sites, there be- 
ing no others to our knowledge capable 
of yielding this amount of water. The 
water is drawn through the chalk, and, 
being of the greatest purity, is suitable 
for any purpose, domestic or manufac- 
turing. The same firm has carried out 
many interesting works of the kind in 
London, and one at the Metropolitan 
Electric Supply Company’s station at 
Acton Lane, Willesden Junction, is 
specially worthy of mention. An artesian 
well was sunk to a depth of 1,000 feet, 
chalk being reached at 340 feet from the 
surface. No supply of water, however, 
could be obtained. It was then resolved 
that part of the bore pipes which lined 
through the Woolwich and Reading beds 
(sand beds) should be destroyed, and 
this was accomplished by blasting with 
specially made gelatine cartridges at a 
depth of 365 feet. A compressed air lift 
plant was then put into action, and, by 
employing other special means and appli- 
ances, a supply of 10,600 gallons per hour 
was obtained.—London Telegraph. 





It’s still cool in the subway for the same 
reason that it’s cool in the streets. Dur- 
ing the stinging cold days of winter the 
comparative warmth of the bore was 
a blessed comfort to the chilly New 
Yorker. Little thought then was taken 
of whether or not the air was vitiated. It 
was warm, that was enough. But the ap- 
proach of warmer weather has brought to 
the fore again the problem of ventilation. 

Practically nothing has been done to in- 
sure purer air in the subway. The pocket- 
size electric fans that were installed on 
tiny ledges at the express stations last 
summer lived their butterfly life and were 
either removed or left to rust into innocu- 
ous desuetude. The two or three large 
fly-wheel sort of fan-pumps are covered 
with dust and look as lonesome, useless 
and out of date as a French Panama 
dredge. 

These are sights to set the average New 
Yorker thinking. Surprise has been ex- 
pressed that the summer will in all prob- 
ability -be allowed to come without any 
preparation for the ventilation of the 
underground railroad. 
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“To begin to install some system under 
the stress of an aroused and sweating pub- 
lic opinion would be not only farcical, but 
totally ineffectual,” said a well-known en- 
gineer to-day. “It seems simply remark- 
able that New Yorkers never think of 
their necessities until they’re in trouble. 
All winter they will calmly ride up and 
down that evil-smelling tunnel without a 
thought of any future discomfort other 
than a possible inhalation of steel parti- 
cles. But as soon as it gets hot and the 
bore is pretty nearly converted into a huge 
main for perspiration, they get on their 
hind legs and kick so almighty hard that 
the company makes some sort of display 
of interest, and puts in a teeny-tiny elec- 
tric fan or two. And I don’t blame the 
company very much, either. I give it 
credit for knowing human nature.” 

The subject of subway ventilation is 
a large one and a puzzler to engineers. 
Any number of schemes have been sug- 
gested, ranging from the electric fan to 
flushing the tunnel bore with compressed 
air, much as a pipe is flushed with water. 
A big difficulty to be overcome is getting 
the necessary pure air into the passage 
with as little machinery as possible and 
without erecting obstructions in the street 
above. Recently a plan has been talked 
of that is extremely interesting to trans- 
portation men and may go far toward 
solving the subway problem. 

It is nothing less than supplying the sub- 
way with highly compressed air, to be 
gathered into a reservoir at a central point 
and distributed through pipes to different 
parts of the bore, as gas is now distributed 
to given points in a given locality. 

Compressed air has only within the 
past few months been made into a com- 
mercial commodity. It is now being sold 
to consumers for so much a cubic foot, in 
exactly the same way as gas is sold. 
George Westinghouse, head of the West- 
inghouse Company, early in the year made 
this possible by putting on the market an 
“air meter,” which measures air—to use 
the same analogy—exactly as gas is 
measured. The capacity of a meter is 
£0,000 cubic feet an hour. What new fields 
of enterprise this invention opens up no 
one can as yet foretell. But it is expected 
that compressed air factories—if that term 
may be used—will shortly be established 
in this and other large cities for the ped- 
dling out of air. It may be that the day 
of the compressed-air carpet-cleaning 
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wagon at the curb is pretty nearly over. 
The uses of compressed air are many, so 
that promoters have a large field to work 
in. 

So far the extent of distribution has 
been no greater than a radius of ten miles. 
In Belleville, Utah, near Salt Lake City, 
there is a central compressing plant that 
supplies air in pipes to the Pittsburg Min- 
ing Company, the Fortuna Mining Com- 
pany, the Ohio Copper Company, the 
United States Mining Company, and the 
Honerine Tunnel & Milling Company, 
the last of which owns and sells the con- 
densed atmosphere to the other four con- 
cerns. The air is used principally for 
supplying the miners. Without it the 
mines would be almost useless. 

It is believed that with the extension of 
the system many mines that have been 
abandoned because of great depth will be 
workable again. So it is that a sort of 
mining renascence is being looked forward 
to in certain districts of the West. 

The invention of the meter was what 
made this system of central supply of air 
feasible and a good business proposition. 
Every customer—and there may be any 
number of customers—may pay only for 
the air he uses. He and his fellow con- 
sumers would not be under the necessity 
of constructing and maintaining their own 
individual compressing plant, usually an 
item of much expense. 

Should the subway adopt some such 
method of air distribution as has been 
mentioned, it would be possible to cool 
the air as needed, so that some time in 
the future passengers may get to look 
upon the subway as something to be en- 
joyed, rather than a means of quick trans- 
portation under trying conditions.—New 
York Evening Sun. 





For the conveyance of water, gas, steam 
or compressed air pipes are made of 
various materials. In all cases they are 
subjected to internal pressure, but some- 
times the external pressure is of more 
importance in determining the thickness 
of metal, for instance in the case of water 
mains and gas pipes laid below the sur- 
face of the streets. These may be sub- 
ject to the pressure produced by the 
traffic, or they may be liable to bending 
strains due to the settlement of the sup- 
porting earth in some places. For de- 
termining the thickness of metal for a 
boiler or large pipe subject to internal 
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pressure we employ the following rule: 
The greatest safe pressure per sauare 
inch, multiplied by the diameter in inches, 
is equal to twice the thickness of metal 
multiplied by the safe working tensile 
stress of the material per square inch. 
Or, pressure+Diameter=2 ThicknessX 
Safe Stress. 


This rule makes no allowance for the 
external and transverse stress men- 
tioned above, nor is any allowance made 
for the difficulties of casting a pipe of 
very thin material, nor for the prosity 
of the cast metal. Thus it is necessary in 
practice to make these pipes considerably 
thicker than those given by the above rule, 
in order to be secure from breakage, or 
failure, from all causes. The following 
numerical example will serve to make 
this matter more clear. 


Example.—It is required to find the 
thickness of cast-iron pipes one foot in 
diameter, for water main to resist the 
eee due to a head of water of 250 
eet. 


Note—We may assume the strength 
of cast iron suitable for this purpose 
to be eight tons per square inch, and 
that a head of water equal to 2,304 feet 
produces a pressure of one pound per 
‘square inch, 

Now applying the above rule, and tak- 


ing the safe stress at one-fourth the 
breaking stress, 


Pressure + Diameter = 2 Thickness « 
Safe Stress 
Pressure X Diameter 
Thickness =———_——_ 
2 Safe Stress 
250 
x 12”? 
2.304 
tke —— 
2x 8X 2240 


4 
250 X I2 
Thickness= 
2X 2X 2240 XK 2.304 
25 








Thickness= ——=.145 inch 
224 <.768 


From the above rule the thickness only 
requires to be a little more than one- 
eighth inch, but it should be made half an 
inch, or not less than three-eighths of an 
inch in order to guard against the risks 
enumerated above. By using the above 
rule and taking the safe stress at one- 
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tenth or one-twelfth the breaking strength, 
good results will be obtained. 

Example.—Find the thickness of cast- 
iron pipes four inches in diameter, suitable 
for resisting a water pressure of 700 
pounds per square inch. 


Pressure X Diameter 








Thickness= 
2 Safe Stress 
700 X 4 
Thickness= —_——_—— 
2x 8X 2240 
10 


700 X 4X10 175 
Thickness =—————___ = —— 
2x8 X 2240 224 
Thickness=.78 inch=25-32 of an inch. 
When the pipes are made of wrought 
iron, steel or copper, etc., they are not 
made so thick as cast-iron ones; chiefly 
because they are not subjected to the be- 
fore-mentioned external stresses. The 
material is of better quality and is not so 
liable to irregularities of thickness, etc., 
during the process of making —American 
Cotton Manufacturer. 
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FOR SALE. 


At less than cost, the following 
imported Mannesmann tubes, de- 
signed for storage of compressed 
air: 


12 tubes 20 ft. in length 
78 tubes 15 ft. 41g in. in length. 


All designed for a working pressure 
of 2000 pounds per square inch and 
tested to 4800 pounds per square 
inch. All tubes are new and have 
never been in service. 


Address : 


H. K. PORTER CO., 
541 Wood St., Pittsburg, Pa. 
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U.S. PATENTS GRANTED FEB., 1906. 811,690. PNEUMATIC LIFTING MEANS 


Specially prepared for COMPRESSED AIR. 


$11,687. AUTOMATIC EMERGENCY AIR- 
BRAKE-OPERATING DEVICE FOR RAIL- 
WAYS. John P. Birmingham, Lexington, 
Va., assignor to Robert Catlett and Robert 
Athelstan Marr, Lexington, Va.; William 
George Mathews, Cliftonforge, Va., and 
James Easley Edmunds, Don Peters Halsey, 
and James William Gerow, Lynchburg, Va. 
Filed July 31, 1905. Serial No. 272,025. 


FOR GRAIN-DOORS. Tilghman E. Bran- 
son, Belleplaine, Kans., assignor of one-third 
to Harry Hatfield and one-third to W. S. 
Foster, Belleplaine, Kans. Filed Mar. 23, 
1905. Serial No. 251,668. 


811,732. ARMOR FOR PNEUMATIC TIRES. 
Alanson A. Moore, Detroit, Mich., assignor 
of one-half to Frank H. Bessenger, Detroit, 
Mich. Filed Feb. 21, 1905. Serial No. 


246,767. 
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811,68. ROCK DRILL. Thomas E. 
Cleveland, Ohio. Filed May 27,1905. 
No. 262,619. 


Adams, 
Serial 




















In a device of the character described, the 
combination with means for inducing an air- 
current, of valve mechanism for controlling 
the direction of said air-current to control the 
direction of feed of lubricant in the device. 


811,723. PNEUMATIC SULKY. Samuel E. 
Jerald, Waterloo, Iowa. Filed Apr. 26, 
1905. Serial No. 257,427. 

811,736. PNEUMATIC STRAW - STACKER. 
Joseph W. Nethery, Indianapolis, Ind., as- 
signor to The Indiana Manufacturing Com- 
pany, Indianapolis, Ind., a Corporation of 


West Virginia. 
No. 267,025. 


Filed June 26, 1905. Serial 


811,765. AIR-BRAKE SYSTEM AND AUTO- 
MATIC VALVE. Fred B. Corey, Schenec- 
tady, N. Y., assignor to General Electric 


Company, a Corporation of New York. Filed 
Sept. 16, 1904. Serial No. 224,651. 


811,863. AIR-BRAKE, Ernest H. Miller and 
Charles V. Rote, Lancaster, Pa., assignors of 
one-third to John W. Holman, Lancaster, Pa. 
Filed July 21, 1904. Serial No. 217,476. 


811,915. PNEUMATIC-TUBE CASH-CAR- 
RIER. Daniel S. Hager, Toledo, Ohio. Filed 
Nov. 9, 1905. Serial No. 286,450. 
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811,791. MEANS FOR OPERATING DRILLS, 
Olin S. Proctor, Denver, Colo. Filed Apr, 
29, 1905. Serial No. 258,101. 
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A rock-drill of the class described, including 
a cylinder, a piston, and means for introducing 
motive fluid to the cylinder, of a by-pass lead- 
ing from the drill-cylinder to a point forward 
of the piston for delivering fluid to the drill- 
hole, and a check-valve located in said by-pass 
and adapted to allow fluid to pass therethrough 
to the drill-hole but arranged to prevent the re- 
turn of the rock cuttings into the cylinder. 


812,151. FLUID-OPERATED ENGINE. Bruno 
V. Nordberg, Milwaukee, Wis. Original ap- 
plication filed Sept. 18, 1903. Serial No. 
173,691. Divided and this application filed 
Nov. 29, 1904. Serial No. 234,757. 


In an engine adapted to deliver a blow, the 
combination of two cylinders; a piston working 
in each of said cylinders; a piston-rod common 
to said pistons; means for admitting steam sim- 
ultaneously and at the same pressure to the 
upper face of each of said pistons; and means 
for admitting steam to the under face of one 
of said pistons while steam is exhausted from 
the opposite face of each of said pistons. 


812,162. PNEUMATIC TUBE FOR STORE 
SERVICE. Thomas Bemis, Indianapolis, Ind. 


Filed Dec. 18, 1905. Serial No. 292,330. 

812,228. FLUID-PRESSURE METAL-WORK- 
ING MACHINE, Casimir von Philp, Bethle- 
hem, Pa., assignor to The Bethlehem Steel 
Company, South Bethlehem, Pa., a Corpora- 
tion of Pennslyvania. Filed Aug. 24, 1904. 
Serial No. 222,014. 


In a fluid-pressure metal-working machine, the 
combination with a platen, of a fluid-pressure 
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cylinder and plunger mounted in said platen, 
a bed-plate, a plurality of jacks upon the bed- 
plate for supporting the work, and means for 
moving said jacks with relation to said platen, 
for the purpose set forth. 


812,271. PNEUMATIC - DESPATCH - TUBE 
SYSTEM. John S. Jacques, Dorchester, 
Mass. Filed May 24, 1905. Serial No. 261,963. 


$12,375. ROCK-DRILL. Clark J. Smith, Ot- 
tumwa, Iowa, assignor to The Hardsocg 
Wonder Drill Company, Ottumwa, Iowa. Filed 
Aug. 7, 1905. Serial No. 273,125. 


In an apparatus of the class described, a sup- 
porting-casing, a drilling mechanism supported 
therein and feedable therethrough, means co- 
operatively connecting the supporting-casing and 
the drilling mechanism to permit the drilling 
mechanism being fed forward at each forward 
impulse of the drill-hammer, and means whereby 
said drilling mechanism can be bodily withdrawn 
from said supporting-casing, substantially as 
shown and described. 





An apparatus of the class described, compris- 
ing drilling mechanism consisting of an elon- 
gated tubular casing having an external thread, 
a tubular hammer-barrel fitted within said casing, 
a drill-chuck within said hammer-barrel at its 
forward end, a closure-plug within said hammer- 
barrel at its rearward end, inlet-apertures con- 
necting with the interior of the hammer-barrel 
and the interior of the drill-casing, exhaust- 
ports for the hammer-barrel, a _ reciprocating 
hammer within the hammer-barrel, means for ad- 
mitting compressed air into the drill-casing, a 
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handle member secured to the drill-casing where- 
by the same can be turned on its longitudinal 
axis, a tubular supporting-casing having a 
bore for receiving the drill-casing, a worm-gear 
mounted in said supporting-casing and adapted 
to mesh with the threads on the drill-casing, a 
hand-wheel for turning the worm-gear, said 
worm-gear and said drill-casing being arranged 
to allow the drill-casing to be automatically fed 
forward by the forward movements of the 
hammer, while simultaneously permitting the 
drill-casing to be turned on its longitudinal axis 
by means of the handle, and means for mounting 
said supporting-casing to permit adjustment of 
the drilling mechanism with the longitudinal 
axis of the drill-casing at any angle substanti- 
ally as shown and described. 


812,428. MEANS TO REPLENISH THE AIR- 
CHAMBERS OF PUMPS WITH AIR. 
Henry T. Hazard, Los Angeles, Cal., assignor 
of one-half to Albert Hoberecht, Ensada, 
Mexico. Filed Oct. 5, 1904. Serial No. 
227,278. 

Means to replenish the air-chamber of a pump 
with air, comprising a main air-chamber and a 
supplementary chamber below the same, a par- 
tition therebetween, a port in said partition and 
a port in the bottom of the supplementary 
chamber and valvular means to alternately open 
and close said ports. 


812,451. AIR-VALVE. William J. Rice, Mason 
City, Iowa. Filed Nov. 7, 1904. Renewed 
July 22, 1905. Serial No. 270,897. 


812,570. APPARATUS FOR SHARPENING 
ROCK-DRILLING MACHINE BITS. Joseph 
A. G. Kirsten, Randfontein, Transvaal. Filed 
Mar, 15, 1905. Serial No. 250,151. 














In apparatus for sharpening rock-drilling bits, 
a main vertical plate, a second vertical plate 
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fixed thereto and having a central aperture and 
vertical and horizontal guideways_ radiating 
from said aperture, die-carriers in said guide- 
ways, dies attached to said carriers, a device 
for adjustably supporting the top vertical die, 
levers pivoted to the second plate and connected 
to the horizontal die-carriers, a lever pivoted 
to the main plate and yieldingly connected with 
the bottom vertical die-carrier and with the 
levers operating the horizontal die-carriers, and 
means for operating the lever pivoted to the 
main plate. 


812,697. AIR-BRAKE APPARATUS. 
A. St. Clair, Indianapolis, Ind. 
12, 1905. Serial No. 273,871. 


Augustus 
Filed Aug. 


812,752. DISTRIBUTING-VALVE FOR AIR- 


BRAKES. Georg Knorr, Britz, near Berlin, 
Germany. Filed July 11, 1904. Serial No. 
216,171. 

812,774. ROCK-DRILL. Clark J. Smith, Ot- 


assignor to 
Company, 


Iowa, 


Drill 


tumwa, 


Wonder 


The Hardsocg 
Ottumwa, Iowa. 


Original application filed Aug. 12, 1905, Serial 
Divided and this application filed 
Serial No. 276,876. 


No. 273,930. 
Sept. 2, 1905. 





In an apparatus of the class described, the 
combination with a drill-casing and a drill car- 
ried thereby, a clamp for receiving said drill- 
casing, said clamp including means whereby 
the drill-casing can be swung clear of the drill 
and back again without changing the alinement 
of the drill-casing substantially as shown and de- 
scribed. 


812,792. PNEUMATIC - DESPATCH - TUBE 
SYSTEM. John S. Jacques, Dorchester, 
Mass. Original application filed May 24, 1905, 


Serial No. 261,963. Divided and this applica- 
tion filed Dec. 23, 1905. Serial No. 293,092. 
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812,787. PNEUMATIC RIVETING-MACHINE, 
John R. French, Log Angeles, Cal. Filed 
Feb. 1, 1904. 


Serial No. 191,443. 
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In a pneumatic riveting machine, a support, 
a riveter movably mounted therein and provided 
with valve mechanism, means for moving the 
riveter, and a connector from the valve mech- 
anism to said means so arranged as to be oper- 
able to control the valve at any position of the 
riveter. 


813,041. ROCK-DRILL. David C. Demarest, 
Angels Camp, Cal. Filed May 4, 1905. Serial 
No. 258,845. 





In a rock-drilling machine the combination of 
a shell and a cylinder supported thereon, one of 
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said parts having lugs and the other part having 
seats for said lugs, and means to clamp the 
cylinder to the shell, said means including bolts 
passing through the caps and shell, said shell 
having counterbores, and said caps having 
bosses fitting said counterbores. 


$12,883. DOOR-OPERATED AIR-PUMP FOR 
ATOMIZERS. William H. Rose, Baltimore, 
Md. Filed Oct. 30, 1905. Serial No. 285,060. 


812,989. POWER-BRAKE MECHANISM. Cur- 
tis B. Goode, Boston, Mass. Filed Jan. 4, 1905. 
Renewed Nov. 11, 1905. Serial No. 286,836. 


813,064. CONTROLLING MECHANISM FOR 
BLOWING-ENGINES. Johnson V. Symons, 
Johnstown, Pa. Filed May 18, 1905. Serial 
No. 260,935. 






































In a blowing-engine, the combination with the 
air-cylinder and the main shaft, of an outlet- 
valve for the air-cylinder, an actuating-cylinder 
for said valve, a passage-way connecting said 
actuating-cylinder with the air-cylinder, a con- 
trolling-valve in said passage-way, a by-pass for 
said controlling-valve, a check-valve in said by- 
pass, a lever for closing said controlling-valve; 
a ratchet-clutch on the main shaft operative 
only when the engine is run backward, a rock- 
shaft connected with .said clutch, a rocker-arm 
on said rock-shaft, a friction-clutch interposed 
between said rocker-arm and said rock-shaft, a 
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connection between said rocker-arm and said 
lever and meang for returning said lever and its 
operating mechanism to their normal position 
when inoperative. 


813,073. PNEUMATIC GRAIN-ELEVATOR. 
William C. Allen, Gurley, Ala. Filed May 10, 
1905. Serial No. 259,744. 


818,075. GENERATOR OF FLUID-PRESS- 
URE. Adrien Baudin, Paris, France. Filed 
Aug. 5, 1908. Serial No. 168,325. 


A fluid-pressure generator comprising a 
chamber containing a quantity of aqueous ma- 
terial, a pump for drawing air through said 
material, a chamber into which the cooled and 
moistened air is delivered, and means for heat- 
ing said last-named chamber. 


818,090. AIR-BRAKE MECHANISM. Alva L. 
Goodknight, Council Bluffs, Iowa. Filed Sept. 
6, 1905. Serial No. 277,228. 


813,109. PNEUMATIC HAMMER. Reinhold 
A. Norling, Aurora, IIll., assignor to Aurora 
Automatic Machinery Company, Aurora, IIl., 
a Corporation of Illinois. Filed Feb. 17, 1905. 
Serial No. 246,146. 


























The combination of a cylinder having an in- 
tegral handle on its inner end and a bore which 
extends through its said inner end, a plunger in 
said cylinder, a controlling-valve casing in- 
tegral with and extending laterally from the 
inner end of the cylinder and having a bore 
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which is closed at one end by the integral, outer 
end wall of the casing and opens at its other 
end through the inner end of the casing, a valve- 
piston in the said valve-casing having its cen- 
tral axis parallel with the cylinder, and sepa- 
rate closures for the inner end of the bore of 
the cylinder and for the bore of the valve- 
casing. 


813,322. DEVICE FOR RAISING LIQUIDS 
FROM WELLS. William Richards, Mayburg, 
Pa. Filed Feb. 3, 1904. Serial No. 191,841. 
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In an improved device for raising liquids from 
wells, a reservoir located below the producing 
strata, a bridge located at the upper end of said 
reservoir, a valve located in said bridge, there 
being an air-passage and an oil-passage formed 
within the body of said valve. 


813,305. SUPPLY AND EXHAUST VALVE 
MECHANISM FOR MOTORS. Wilber H. 
Johnson, Cumberland, Md. Filed July 5, 1902. 

Serial No. 114,436. 


In a motor, the combination of a motor, a 
piston operating therein, a fluid-supply pipe, a 
controlling-valve in said pipe, reciprocating 
means governed by the piston for periodically 
operating said valve, an exhaust-valve in the 
supply-pipe controlling the exhaust of spent 
fluid from the motor to the atmosphere, and 
means of which the first-mentioned means form 
a part for operating the exhaust-valve alter- 
nately with the said controlling-valve. 


813,390. AIR-BRAKE COUPLING. Heraclitus 
H. Sartain, Burroughs Cove, Tenn. Filed 
June 17, 1903. Serial No. 161,881. 


813,443. COMPRESSOR. Hans  Mikorey, 
Schoneberg, near Berlin, Germany, assignor 
to The Firm of W. Graaff & Company Gesell- 
schaft mit Beschrankter Haftung, Berlin, 






































Germany. Filed May 10, 1905. Serial No. 
259,797. 
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A compressor comprising a wheel having a 
groove on its periphery, a membrane formed of 
rubber stretched across said groove so as to 
form an annular chamber, means for holding 
said membrane at one point permanently pressed 
against the bottom of the chamber, an inlet-pipe 
entering said chamber on one side of said 
means, an outlet-pipe on the other side thereof 
and a roller of less thickness than the wheel 
engaging the membrane so as to force it against 
the bottom of the groove. 


813,747. AUTOMATIC AIR-BRAKE COUP- 
LING. Arthur H. Skillings, Brooklyn, N. Y. 
Filed Dec. 15, 1904. Serial No. 236,924. 
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813,636. PNEUMATIC - DESPATCH - TUBE 
APPARATUS. Edmond A. Fordyce, Bos- 
ton, Mass., assignor to Lamson Consolidated 
Store Service Company, Newark, N. J., a 
Corporation of New Jersey. Filed Mar. 24, 


1905. Serial No. 251,770. 
913,691. BRAKE AND TRACK-SANDING 
MECHANISM. Murry A. De France, New- 


ark, Ohio, assignor of one-fourth to Albert 
H. Sisson, one-fourth to Charles E. Krebs, 
and one-fourth to W. Bernard Wingerter, 
Newark, Ohio. Filed Sept. 7, 1905. Serial 
No. 277,878. 


813,828. ROCK-DRILL. Edward A. Rix, San 
Francisco, Cal. Filed Aug. 16, 1905. Serial 
No. 274,487. 





The combination in a rock-drill, of a cylinder, 
having a slide fixed to and projecting from its 





a bottom,a shell within which said slide ismovable, 
of the bottom of said slide and the bottom of the 
to guide being spaced from each other, and means 
ing operable in said space between said bottoms and 
sed adjustable in one direction to compensate for 
ipe wear between the bottom and also the sides 
aid of said guide. 
eof 813,900. PROTECTING DEVICE FOR PNEU- 
eel MATIC TIRES. Emile Lapisse, Elbeuf, 
inst France. Filed Sept. 2, 1905. Serial No. 

276,828. 

813,984. PROTECTIVE COVER FOR PNEU- 
UP- MATIC TIRES. Josef Albers, Aix-la-Cha- 
 ¢ pelle, Germany. Filed Apr. 7, 1905. Serial 





No. 254,415. 
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813,921. PNEUMATIC DOLLY. James A. 
Shepard, Montour Falls, N. Y., assignor to 
The General Pneumatic Tool Company, Mon- 
tour Falls, N. Y. Filed May 6, 1903. Serial 
No. 155,866. 





In a dolly, the combination of a barrel, a 
piston projecting therefrom, a die set eccen- 
trically upon the end of the piston, a handle 
projecting from one side of the barrel, a longi- 
tudinal slot on the piston, a guiding member in 
the barrel in engagement therewith, whereby 
the piston is held from rotation with freedom 
to reciprocate and the die is held in fixed rela- 
tion to the handle, and means for admitting 
fluid under pressure behind the piston. 


813,982. SELF-REGULATING AIR-PUMP, 
Maximilian Loewenstein, Brussels, Belgium, 
assignor of two-thirds to Jonas Stork, Brus- 
sels, Belgium, and Maurice Kind, New York, 
N. Y. Filed Apr. 14, 1905. Serial No. 255,617. 

















In a self-regulating air-pump, the combination 
of a series of bells, means for lifting said bells 


alternately and automatically, and connections 
whereby the fall of one bell immediately causes 
it to be lifted and at the same time releases 
another bell, substantially as described. 








Westinghouse 


Air Compressors 


















Motor-Driven Air Compressor 


Dust and Water-proof 


For Particulars address nearest Office : 
Westinghouse Traction Brake Co. 


PITTSBURG, PA. 

Boston, 638 Exchange Bldg.; Buffalo, 774 Ellicott Square Bldg.; 
Chicago. 1545 Ry.Exchange Bldg.; Cincinnati, 1111 Traction Bldg.; 
Cleveland, 1007 New England Bldg.; Columbus, 1132 Columbus 
Sv. & Tr. Bldg.; Denver, 604 Majestic Bldg.; Los Angeles, 527 So. 
Main St.; Mexico City, Mexico, 444 Calle de San Diego; New York, 
2014 Trinity Bldg.; Richmond, 804 American Nat’! Bank Bldg.; 
St. Louis, 1932 No. B’way; St. Paul, 634 Endicott Bldg.; San 
Francisco, 302 Rialto Bldg. For Canada: Canadian Westing- 
house Co., Ltd., Hamilton, Ontario. 














EVERYTHING 


IN THE 


PNEUMATIC LINE 


A SPECIALTY MADE OF 


COMPLETE 
INSTALLATIONS 








A. E. HOERMANN 


Mechanical Engineer 
Manufacturers’ Agent} 


261 BROADWAY, NEW YORK CITY 





CUT OUT THIS AD., MAIL IT, AND RECEIVE HAND- 
SOME CATALOGUES, FREE OF CHARGE TO YOU 
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Raise 
Your 
Salary 


We have 
built up the largest 
educational institution 
in the world, with an invested 
capital of 5 million dollars and 
with 3? of a million students, by 
helping people to increase their earn- 
ings. This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It is because we have helped so many 
thousands of others under all circum- 
stances that we state positively that we 
can help YOU. Do you want to raise 
your salary? It puts you under no 
obligation to find out hcw you can 
do so. Simply write us, stating 
the occupation you wisk to 
rise in. DO IT NOw. 
International Correspondence Schools 
Box 1132, 
Scranton, Pa. 















































DOV. OOOKLOO>OOOLE 


OKROKOKOROKOKOROKOROKOKOROROKZOZOROKROROAQROK 








TRAVEL wri 


SPEED COMFORT SAFETY 
BET WEEN 


New York 
Philadelphia 
New lerecy Central 


(Train Every Hour on the Hour) 
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Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 
90 MILES IN TWO HOURS 





NEW YORK STATION 


West 23d Street Foot Liberty Street 
, North River North River 7 
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Want to Reach the 
Railroads of the 
Entire World ? 


You can do so by advertising in THE RAILROAD 
GAZETTE. We publish two editions—one in New York 
and another in London. If you advertise in the American 
edition your advertisement is reprinted in the latter without 
extra charge. 

Amongst railroad officials the circulation of the 
RAILROAD GAZETTE is greater than the combined circu- 
lation of all other railroad papers. It covers all depart- 
ments of railroading and is a recognized authority. We 
publish all the standard railroad books. 

Advertising rates on application. 


THE RAILROAD GAZETTE Suis cnt 


Queen Anne’s Chambers, London. 


oceania 








MINES AND MINERALS 

















APRIL 


Is devoted exclusively to articles on 
the practical operation and principles 
involved in the operation of mines and 
metallurgical plants. It publishes just 
such articles as are of most value to the 
men in charge of mining and metal- 
lurgical plants. These articles are 
selected with such care and are so 
carefully illustrated and edited that 
MINES AND MINERALS is regarded as 
the leading exponent of American 
mining methods. 








Single Copies, 20 Cents. $2.00 the Year 





Address all Orders to Department C 


MINES AND MINERALS, Scranton, Pa. 
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A New Plug Drill 


of highest speed and durability 


The new Sullivan Plug Drill, here shown, 
has drilled from 160 to 200 5” x 3’ 
holes per hour in Barre, Vt., granite. Will 
drill holes to 12-inch depth. Weight, 
20 Ibs.; air capacity, 14 ft. per minute. 





Sent anywhere on 15 days’ trial; we pay 
shipping charges, if not satisfactory 


Bulletin 51-C 
Air Compressors 


Sullivan Machinery Co. 


Chicago Pittsburg St. Louis Salt Lake 
New York Knoxville Denver El Paso 

















Tee B. IF. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 392 Mission Street. 


Rubber Goods_._ 
OF FINE QUALITY, 


HOSE FOR ALL PURPOSES. #6 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., ete. 
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STATIONARY 


COMPRESSED AIR. 


WHEELER CONDENSER & ENGINEERING CO. 
42 BROADWAY, NEW YORK 








SERVICE. 


SURFACE 
CONDENSERS 
Mounted on 
Combined Air 
and 
Circulating 
Pumps. 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 


SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 











Gas Engines and Air Compressors of 
every Class for Shops, Marine, Mines, 
Building and Bridge Construction. 


We manufacture Gasoline, Elec- 
trical and Belt-Driven Air Com- 
pressors. 


Our Gasoline Direct-Con- 
nected Air Compressors 
are the only Machines of 
their kind in the World. 
Our GasolineEngines.or Compressors 
are also mounted on wagons to 


make them portable. 


Write for Catalog. 
heii NCH Rl RP as 





General Compressed Air Co. 
3933 Olive St., St. Louis, Mo. 




















,o se 


A WEEKLY 
(FORMERLY REVIEW 
COAL AND TIMBER) oF 


COAL, COKE 


AND 
Hindred Interests 





Special Features 


Live News of the Coal and 
Coke Districts and 
Technical Articles written 
in simple style. 


$2.0C° per year 
»Write for Advertising Rates 





Cc. W. SMITH, Publisher 


802 Arrott Building 
PITTSBURG, PA. 
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Clean-Washed Miaterial permits Accurate Sorting 


~ “CRANE” 


SCREEN Ann WASHER 












COLLECTS 


Rich “Fines’’ by Screening 
Rich “Slimes’’ by Washing 
Rich “ Lumps’’ by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


™ STEARNS- ROGER 


Engineers and Contractors 
DENVER, COLO. 






















# ENGINEERING 
7 MAGAZINE 


Bl AN INDUSTRIAL REVIEW 


THE ENGINEERING MAGAZINE 
ublishes the best original articles | 
_ the highest authorities on all 
phases of current engineering 
progress. . 

Additional and exclusive fea- 
tures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York. 
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‘‘Compressed Air” 


Orders now received for 
Bound Copies of 
VOL. 10 


Record of another year’s happen- 
ings and inventions in which 
Compressed Air figures. 








$2.00 


Forwarded Postpaid on receipt of price 








COMPRESSED AIR 


11 BROADWAY 
NEW YORK 











LARCE Svo. ABOUT 


CARDNER D. 
HISCOX, M.E. 





PRICE, $5.00. 














READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


—— = A complete treatise on Com- 

= pressed Air, comprising its phys- 

700 PACES. ; RESSED ical and operative pro seties from 

in a vacuum to its liquidform. Its 

600 HANDSOME IR COM? + NN thenaoayienice, compression, 
AND transmission, expansion, and its 

ILLUSTRATIONS. k IONS uses for power purposes in min- 
\ APPLICAT ° ing and engineering work ; 

COX War-xeles, pneumatic motors, shop tools, 

By & air blasts for cleaning and paint- 


ing. The Sand Blast, air lifts, 
pumping of water. acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 


ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Address 


COMPRESSED AIR, 11 Broadway, New York 











COOPER- 
CORLISS 
ENGINES 


COMPRESSED AIR. 















FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


ite _C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 











BRANCH OFFICES: 


NEW YORK 
1430 Bowling Green Building 
F. W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
ATLANTA 
Candler Building 
E. W. DUTTON 
CHICAGO 


1436 Monadnock Block 
J. HOLT GATES 
PHILADELPHIA 
820 Drexel Bldg. 
NEW ORLEANS 
217-231 Gravier St. 
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JUST PUBLISHED 


Electrician’s Handy Book 


By T. O’CONOR SLOANE, A.M., E.M., PH.D. 


Handsomely Bound in Red Leather, with Titles and 
Edges in Gold. Pocket Book Style. 500 Illustrations, 
800 Pages. 


Price, Postage Paid, $3.50 


This book supplies a distinct want in the realm of electrical 
literature. It is designed to cover the field of practical electric 
engineering, yet to include nothing unnecessary for the every-day 
worker in electricity to know. Its pages are not encumbered with 
any useless theory—everything in it is to the point, and can be 
readily understood by the non-technical man, and at the same 
time the educated engineer will receive great benefit from its 
perusal. Jt is a modern book of references, a compendium of use- 
ful data. It gives the clue to the operation of electrical! systems 
of to-day, leaving out the old and useless matter which has 
encumbered many text books. yet not omitting hints from the 
past, which have a meaning in the present. 


Copies of this book will be sent postage paid on receipt of price. 
ADDRESS 


“COMPRESSED AIR” " Nen*Vvore” 
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Brown & Seward 


Solicitors of 
=a American and 
Foreign Patents. 


Experts in Patent Causes 


Offices : 
H 263 Broadway 


NN New York 


Henry T. BROWN 
ES Epwarp C. SEWARD 
Rosert B. SEWARD 
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The Press 


reflects the activities of the world. The papers of 
the country are full of 


Valuable Pointers 


For example :—A telephone line is to be built and 
the first one to obtain the information is the local 
editor. We send the item to a manufacturer of 
telephone equipment, who immediately gets in 
touch with the parties and secures their order before 
his competitor knows anything about it. The same 
idea applies to most any business. We have made 
a study of the 


Commercial Value of 
Press Clippings 
and are daily supplying thousands of satisfied 
customers. We give you the information before the 
trade journals and publishers of so-called trade 


reports know anything about it. No matter where 
you are or what your line of business, we can help 


you. 
Send $3.00 for a special trial month’s service. 
One new order will pay for a year’s subscription. 
CLIPPINGS on any subject from current issues 
for a few cents aday. We cover the entire country 
and read more of the leading publications than 
any other bureau. Booklet for a stamp. 


UNITED STATES PRESS CLIPPING BUREAU 


1326-1334 Republic Building, 
CHICAGO, ILL. 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes, 





BRADFORD, PA. 


Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell.Machinery Co., 











Class F, Steam-driven Two-stage Air Compressor, 








ised t. Officers of all Railroads 


—— megane THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 

fHEB OFFICI AL Advertising rates on applicetion. « 

RAILWAY EQUIPMENT cerita pee 

REGISTER so.c7sis Wcyusrcase coe 

Subscription Price, 86.00 per annum. Single copies, $1.00, 
SHE RBAILWAY EQUIPMENT & PUBLICATION CQO 
24 Park Place, New York. 





Can We 











PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 


























; , Will send you all 
Romeike’s Press newpaper ipo 
:. which may appear 
Cutting Bureau about you, or an 
subject on whic 
ou want to be “up-to-date.” A large force in our 
ew York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,000 sub- 
scribers, and, through the European Bureaus, all the 
leading papers in the civilized globe. Clippings found 
for subscribers, with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 
BRANCHES: HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 


London, Paris, 
Berlin, Sydney. 











Assist You? 





“Compressed Air’ is 
glad to answer any 
questions on the use 
of compressed air and 
kindred subjects 
which may interest 


any of our readers 


Send Your Inquiries 
to 


COMPRESSED AIR 


ii! BROADWAY 


NEW YORK 


























SED in every country on 
the globe where rock is 
excavated. Built from tested 
materials under expert super- 
vision and by most approved 
methods. Sold under a posi- 
tive guarantee of absolute 
interchangeability. 


The illustration shows an 
Ingersoll-Rand Drill at work 
on the Panama Canale There 
ate used on the Canal 200 
French-Ingersoll’ Drills, built 
in 1883, and 100 Ingersoll-Rand 
Rock Drills, built in 1905. 


STANDARD 





OF THE 


WORLD 


LLS 





INGERSOLL-RAND CO. 


Cleveland, 0. Boston, Mass. NE w YORK 
Pittsburg, Pa. Philadelphia, Pa. 


St. Louis, Mo. El Paso, Texs 
Houghton, Mich. Mexico City, Mex. 





CHICAGO PNEUMATIC TOOL CO. 


Fisher Building, CHICAGO 
95 Liberty Street, NEW YORK 


Manufacturers of the 
Boyer and Keller Tools 
“Little Giant,”” Boyer and 
Keller Air Drills and 
Air-Cooled 
Duntley ‘a 
Electric \ Meee COE ectric Motor Hoists, 
Drills : Geared Motor and Straight 
Lift Air Hoists and full line}! 
of Pneumatic Appliances 


New Catalogue 17 ready for distribution, 
Most complete Catalogue of Pneumatic 
Tools and Appliances ever issued. 


NOISELES5S AND VALVELESS COMPRESSORS © 
isi{tasl SPEED | _— 7 LIGHT WEIGHT iaalll NO REPA RS] : 


———- FOR -.-& 


“HAMMER DRILLS MOTOR TIRES 
OTL ATOMIZING ATR LIFT,.PUMPSS 


RIX COMPRESSED AIR ‘&' DRILL CO} 


et Bade SAIS Sy BAS. 


PNEU ATT gia) BS ee BUILDINGS © 


YOU CAN GET more satisfaction and more service out of 
QUICK-AS-WINK gpa G5 


COU PLERS than you can imagine ce a trial: 


will guarantee them to meet the requirement of the heaviest work on 
air or steam hose. Made with or without attached releasing levers. 


THE W. J. CLARK CO., Salem, Ohio 











